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PLAN FOR THE OCOTILLO MODERNIZATION PROJECT

SUBMITTED BY ARIZONA PUBLIC SERVICE COMPANY
APRIL 2014

Arizona Public Service Company (APS) submits this plan (Plan) for the proposed Ocotillo Modernization
Project pursuant to A.R.S § 40-360.2.

The proposed modernization of the Ocotillo Power Plant (Power Plant) in Tempe, Arizona will maintain
and enhance the Power Plant’s contribution to system reliability, provide highly flexible generating
capacity to help integrate renewable energy resources, optimize existing natural gas and transmission
infrastructure, and optimize environmental benefits through retiring the aging steam units. The
modernization of the Power Plant consists of retiring two 1960’s-era steam generators and replacing them
with five (5) quick-start natural Gas Turbines (GTs), and the associated 230kV Generation
Interconnections (Project). The GTs, with capacities of 102 megawatts (MW) each, will support grid and
operational reliability at the heart of APS’s load center, and complement increases in solar generation
capacity. After adding the five GTs and retiring the aging steam units, plant output will increase from
330 MW to 620 MW (290 MW net output increase). ‘

As depicted in APS’s recently filed Integrated Resource Plan, APS anticipates needing over 3,800 MW of
new peak resources by 2021 to replace expiring purchase contracts and meet projected customer demand
growth. The proposed Ocotillo Modernization Project would represent 290 MW of the approximately
3,800 MW needed. APS expects significant contributions from other sources of energy to help fill this
remaining need, such as wholesale energy markets, energy efficiency, and renewable energy.

This submittal covers the Plan to modernize the Power Plant, and the specific items required by A.R.S
§ 40-360.2 are set forth below:

1) The size and proposed route of any transmission lines or location of each plant proposed to
be constructed.

The five new GTs and associated 230kV Generation Interconnections would be entirely located
within the existing Power Plant site (Ocotillo Site), which is located at 1500 East University
Drive in Tempe, Arizona. Attached as Figure 1 is a map showing the location of the Ocotillo
Site. The Power Plant is located on approximately 125 acres within the southeast Y4 of
Section 14, Township 1 North, Range 4 East, of the Gila and Salt River Baseline and Meridian,
Maricopa County, Arizona.

The proposed 102 MW GTs (summer conditions) installed at the Power Plant will be fueled by
natural gas.

Arizona Public Service Company Plan-1 April 2014
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APS proposes to construct two 230kV Generation Interconnections to connect the GTs to the
existing onsite substation (Ocotillo 230kV Substation, located near the northeast corner of the
Ocaotillo Site). To the extent possible, the Generation Interconnections will be double-circuited on
shared structures, generally routed around the western and northern boundaries of the Ocotillo
Site.

2) The purpose to be served by each proposed transmission line or plant.

As with many utilities across the U.S., portions of APS’s fleet are aging beyond their useful life.
Given the Power Plant’s key location on the transmission system, having reliable, and flexible,
generation at that location is critical. One way APS is addressing this issue is the modernization
of the Power Plant in Tempe. The need to upgrade the Power Plant stems from the key balancing
role the Power Plant plays within APS’s transmission system and Phoenix area load-pocket.

Having played a significant role in bringing power to the Phoenix area over the past 54 years, the
existing steam generating units are relatively inefficient and less flexible than other alternatives.
All of this, coupled with the evolving landscape of integrating renewable energy into the grid,
makes the need to modernize the Power Plant with fast-starting, fast-ramping technology
compelling on many levels.

e Enhances flexibility of APS portfolio: The state-of-the-art gas turbine technology proposed
for this Project will provide APS added flexibility to quickly respond to the intermittency of
renewable energy and system contingencies. The new gas turbine technology will add
operational flexibility to manage the increase in solar energy because they can be on line
and sending power to the grid in less than six minutes.

e Use of existing infrastructure: The Power Plant has the available land as well as capability
through existing 230kV transmission line and natural gas pipeline infrastructure to support
the additional generation, thus optimizing plant capability.

e Uniquely situated: Valley load-serving capability is maintained and enhanced by the Power
Plant due to its location on the transmission system and proximity to the Metro Phoenix
area. This proximity affords dynamic voltage support, reduced system energy losses, and
reduces impacts from transmission line outages.

3) The estimated date by which each transmission line or plant will be in operation.

If approved, the Project’s five GT units will be constructed and put into service consecutively.
With the first unit’s and transmission line’s commercial operation expected in the Fall of 2017, all
new GT units are anticipated to be in operation before Summer 2018.

APS proposes to commence decommissioning of the two (2) aging steam generators at the Power
Plant beginning in the Fall of 2018.
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4) The average and maximum power output measured in megawatts of each plant to be
installed.

The average power output is challenging to define for a peaking unit due to the variability in run-
time with this type of generation. However, the majority of the operating hours are expected in
the summer when the output is expected to be 102 MW per unit. The maximum estimated output
will occur during winter conditions with a power output of approximately 104 MW per unit.
Using the summer expected output of 102 MW for each unit, the new units will total 510 MW for
the five (5) new units.

5) The expected capacity factor for each proposed unit.

The annual capacity factors of the new units are expected to vary year-by-year depending on
_natural gas prices, system operating conditions and renewable energy penetration, but are not
expected to exceed 33 percent in any year.

6) The type of fuel to be used for each proposed plant.

Natural gas will continue to be used as the fuel at the Power Plant. The existing Kinder Morgan
(formerly El Paso Natural Gas) system will continue to provide natural gas to the Power Plant
site.

7) The plans for any new facilities shall include a power flow and stability analysis report
showing the effect on the current Arizona electric transmission system. Transmission
owners shall provide the technical reports, analysis or basis for projects that are included
for serving customer load growth in their service territories.

Attached as Exhibit A is APS’s power flow and stability analysis report (Report) for the Project
showing the effect on the current Arizona electric transmission system.

Arizona Public Service Company Plan-3 April 2014
Ocotillo Modernization Project




FIGURE 1




000'8L:1
jeed

000'¢ 00S't 0

¢

N

2402 DWAD4 “Kisbeuwj
£L0Z S18 '¥L0Z 013 A3)/eA
‘¥L0Z LOAY ¥LOZ - L66L SI¥TY dep eseg

‘201n05

(Runo) edoouep ul
uogeoo joslolg
peoJjiey
peoy ———

JuB|d Jamod 0j|1020 D

puabar

108l01d UoHBZILIBPOW 0][}020

uoneooT joaloid

| ainbi4




EXHIBIT A




April 11, 2014

ARIZONA PUBLIC SERVICE

PROJECT NUMBER:
133887

PROJECT CONTACT:
Jonathan Stahlhut, PHD, P.E.
EMAIL:

Jonathan. Stahlhut@powereng.com
PHONE:

623-237-9239

CHUPOWER
= Y ENGINEERS

Ocotillo Modernization Project
Load Flow, Transient Stability,
Post-Transient, Short Circuit, and
MLSC Analysis

Revision B




POWER ENGINEERS, INC.

OCOTILLO MODERNIZATION PROJECT

PREPARED FOR:
ARIZONA PUBLIC SERVICE (PO#700608533)

PREPARED BY:

JONATHAN STAHLHUT, PHD, P.E. — (623) 237-9239 — JONATHAN.STAHLHUT@POWERENG.COM
TANYA MARTINEZ — (602) 812-5802 — TANYA.MARTINEZ@POWERENG.COM

MARK ETHERTON, P.E. — (602) 812-56801 - MARK.ETHERTON@POWERENG.COM

DOUG JONES, P.E. — (303) 716-8928 - DOUG.JONES@POWERENG.COM

ISSUE ISSUED | PREP CHKD APPD
REV. DATE FOR | BY BY gy | NOTES
A 04/07/14 Appvl JWS T™MM DJ Issued for client review
B 04/11/14 Appvl JWS ™M DJ Issued for client review

“Issued For” Definitions:
- “Prelim” means this document is issued for preliminary review, not for implementation
- “Appvl” means this document is issued for review and approval, not for implementation
- “Impl” means this document is issued for implementation
- “Record” means this document is issued after project completion for project file

PHX 171-694 (SR-06) APS (04/11/14) JS 133887 REV. B



mailto:JONATHAN.STAHLHUT@POWERENG.COM
mailto:TANYA.MARTINEZ@POWERENG.COM

POWER ENGINEERS, INC.

TABLE OF CONTENTS
EXECUTIVE SUMMARY
STUDY OVERVIEW 3
STUDY METHODOLOGY AND EVALUATED CRITERIA 5
POWER FLOW ANALYSIS ...ceiioitieeeiieeeeiirtseeeeisseeseaasssessesasssssnessssssssssssssassssessassssnessassssasessassrsasasssnreses 5
TRANSIENT STABILITY ANALYSIS....cecitteeieieeerreeersrensaseessssnsasesnasnsnsnessansessmssesossressssasssnsssesssssassasssesas 5
POST TRANSIENT ANALYSIS.....ootiieciieeieeeerreerrennreressssteeeesssssseersonsnsssresssssssessessnssestesssnseeesensesssesssnees 8
SHORT CIRCUIT ANALYSIS ..eeeiieiireiiiirreeeiaiteseeeassstesssassssressssssaseesssasassesessessssnssssssnseesssssssesssasssressssanne 8
MAXIMUM LOAD SERVING CAPABILITY ANALYSIS....cccvtteeerrririreresreeeesseesessesessresessessssaesssassssssasesns 8
STUDY BASE CASE DESCRIPTION AND ASSUMPTIONS - 10
BASE CASE ASSUMPTIONS .....uvviiieiirieiiinrrreeeeersreseasssseseseesssssssesssssssesessssassseessssssesesssssssesssssssssassnssees 10
BASE CASES STUDIED .....cceeoeiiteieeetueeesrurereescsstesssssssssesssssssssesssssssresesssssssseessssansssssesssssessasssessassasnees 10
IMLSC CASES STUDIED ....cocooivieeieieniieseirteeeseesesssrersseassasmesassnsasessasesssaesssssasesssesssansssssesesssrssssssssssasesns 11
DYNAMIC IMODELS ......ociiitieieiieieriteeesreserresssesessasteaestseesseeaeaseaaaseeassansesaasesaassssaestaesaeeessasessasneesaseesan 12
SHORT CIRCUIT IMODELS.......occcccittreeeietreeeeaiiiteeaesssereesssasssnassssssssnessssssssressssssssessssassssessssssseessrssssessrns 12
STUDY RESULTS 14
POWER FLOW ANALYSIS FINDINGS......ccvvtieiiiirrreieeeeeteeeeeesrrassaesessassesesssrssesesssesssssessssssssssssessesssesses 14
2018 Power Flow Study: Normal (N-0) Operating Conditions............ccccevererereneneniencncnnenneene 14
2018 Power Flow Study: Single Element Outage (N-1) Conditions..........cccooeveecniennnenencneencn. 14
2018 Power Flow Study: Multiple Element Outage (N-2+) Conditions............cccceereeecercenncuenne. 15
2023 Power Flow Study: Normal (N-0) Operating Conditions...........cccceevererreercemnennienscereennnnnees 15
2023 Power Flow Study: Single Element Outage (N-1) Conditions........cccoeeeevereenieneesecenencencn. 15
2023 Power Flow Study: Multiple Element Outage (N-2+) Conditions ..........cccecerrveerereneeneencn. 16
TRANSIENT STABILITY ANALYSIS FINDINGS .....ccccottiiiieeiitieeieeirieeeesisrieesesssseeseasnsessesssssssssssnssssesans 16
POST-TRANSIENT ANALYSIS FINDINGS......ccccciiuiiirererereeeecnreeesenrreeeessssrenessssnnees e 17
SHORT CIRCUIT ANALYSIS FINDINGS.....ccctiiiiieecieeeieerntteereeseneessisensrssrssssressessnsenesssssssnessssnnessssnne 18
MAXIMUM LOAD SERVING CAPABILITY (MLSC) ANALYSIS FINDINGS .......c.coevevrrererecrrensecenenans 18
CONCLUSIONS 21
APPENDIX A: POWER FLOW MAPS: OCOTILLO MODERNIZATION PROJECT STUDY
22
APPENDIX B: MLSC - POWER FLOW MAPS: OCOTILLO MODERNIZATION PROJECT
STUDY 27
APPENDIX C: OCOTILLO #3-7 PSLF TRANSIENT STABILITYSIMULATION MODEL .46
APPENDIX D: LIST OF MULTIPULE ELEMENT CONTINGENCES 49
PHX 171-694 (SR-06) APS (04/11/14) JS 133887 REV.B




POWER ENGINEERS, INC.

LIST OF TABLES

TABLE 1: BASE CASE SELECTION FOR OCOTILLO MODERNIZATION PROJECT....... 4
TABLE 2: TRANSIENT STABILITY AND POST-TRANSIENT ANALYSIS EVALUATION

CRITERIA 7
TABLE 3: STUDY BASE CASES 11
TABLE 4: MLSC STUDY BASE CASES 11
TABLE 5: 2018 — N-0 FLOWS 14
TABLE 6: 2018 — N-1 FLOWS 14
TABLE 7: 2018 - MULTIPLE CONTINGENCY FLOW 15
TABLE 8: 2023 — N-0 FLOWS 15
TABLE 9: 2023 — N-1 FLOWS 16
TABLE 10: 2023 - MULTIPLE CONTINGENCY FLOW 16
TABLE 11: 2018 POST-TRANSIENT ANALYSIS RESULTS (VAR MARGIN)...cccoceectreeeeane 17
TABLE 12: 2023 POST-TRANSIENT ANALYSIS RESULTS (VAR MARGIN)......ccccecerueenreens 18
TABLE 13: SUMMARY OF SHORT CIRCUIT ANALYSIS RESULTS 18
TABLE 14: 2018 MLSC STUDY RESULTS 19
TABLE 15: 2023 MLSC STUDY RESULTS 20
TABLE D.1: MULTIPLE ELEMENT CONTINGENCY LIST 50

LIST OF FIGURES

FIGURE 1: PROPOSED 2018 OCOTILLO 230 KV SYSTEM AND GENERATION.....ccceevssceee 1
FIGURE 2: CURRENT OCOTILLO 230 KV SYSTEM AND GENERATION 3
FIGURE 3: PROPOSED 2018 OCOTILLO 230 KV SYSTEM AND GENERATION......cccee00cs 4
FIGURE 4: GRAPHICAL REPRESENTATION OF TRANSIENT STABILITY ANALYSIS
EVALUATION CRITERIA 7
FIGURE 5: POST PROJECT OCOTILLO AREA MODEL 10
FIGURE 6: APS OCOTILLO MODERNIZATION PROJECT ASPEN MODEL......cccccerssueaens 13
FIGURE A-1: POWER FLOW MAP-2018 HEAVY SUMMER OCOTILLO 330MW BASE
CASE 23
FIGURE A-2: POWER FLOW MAP-2018 HEAVY SUMMER OCOTILLO 620MW BASE
CASE 24

FIGURE A-3: POWER FLOW MAP-2023 HEAVY SUMMER OCOTILLO 330MW BASE
CASE g 25

PHX 171-694 (SR-06) APS (04/11/14) JS 133887 REV.B
il



POWER ENGINEERS, INC.

FIGURE A-4:
CASE

POWER FLOW MAP-2023 HEAVY SUMMER OCOTILLO 620MW BASE
26

FIGURE B-1:
FIGURE B-2:
FIGURE B-3:
FIGURE B-4:

POWER FLOW MAP-2018 OCOTILLO 0OMW ALIS 28
POWER FLOW MAP-2018 OCOTILLO 330MW ALIS 29
POWER FLOW MAP-2018 OCOTILLO 620MW ALIS 30

POWER FLOW MAP-2018 OCOTILLO 0MW JOJOBA-KYRENE 500KV 10S
31

FIGURE B-5:
10S

POWER FLOW MAP-2018 OCOTILLO 330MW JOJOBA-KYRENE 500KV
32

FIGURE B-6:
10S

POWER FLOW MAP-2018 OCOTILLO 620MW JOJOBA-KYRENE 500KV
33

FIGURE B-7:
108

POWER FLOW MAP-2018 OCOTILLO OMW PALO VERDE- RUDD 500KV
34

FIGURE B-8:
500KV 10S

POWER FLOW MAP-2018 OCOTILLO 330MW PALO VERDE- RUDD
35

FIGURE B-9
500KV 10S

POWER FLOW MAP-2018 OCOTILLO 620MW PALO VERDE- RUDD
36

FIGURE B-10:
FIGURE B-11:
FIGURE B-12:
FIGURE B-13:

108

37
38
39

POWER FLOW MAP-2023 OCOTILLO 0MW ALIS
POWER FLOW MAP-2023 OCOTILLO 330MW ALIS
POWER FLOW MAP-2023 OCOTILLO 620MW ALIS
POWER FLOW MAP-2023 OCOTILLO OMW JOJOBA-KYRENE 500KV

40

FIGURE B-14:

10S

POWER FLOW MAP-2023 OCOTILLO 330MW JOJOBA-KYRENE 500KV
41

FIGURE B-15:

108

POWER FLOW MAP-2023 OCOTILLO 620MW JOJOBA-KYRENE 500KV
42

FIGURE B-16:

108

POWER FLOW MAP-2023 OCOTILLO OMW PALO VERDE- RUDD 500KV
43

FIGURE B-17:

500KV 10S

POWER FLOW MAP-2023 OCOTILLO 330MW PALO VERDE- RUDD
4

FIGURE B-18:

500KV 10S

POWER FLOW MAP-2023 OCOTILLO 620MW PALO VERDE- RUDD
45

PHX 171-694 (SR-06) APS (04/11/14) JS 133887

iii




POWER ENGINEERS, INC.

EXECUTIVE SUMMARY

Arizona Public Service (APS) is investigating the retirement and subsequent addition of generation at
their Ocotillo generating facility, located in Tempe, AZ. The existing Ocotillo generating facility is
comprised of two steam generators (110 MW net each) and two gas generators (55 MW net each)
which have a total net output of 330 MW. The proposed project would retire the two steam
generators and be replaced with five new gas turbines, with a net increase of 290 MW of capacity.
The proposed project evaluated in this report is based on the following changes at the Ocotillo
generating facility in 2018:

e Retire two existing steam generators (reduction of 220 MW net generation capacity)

e Install five new gas generators (LMS100) with a capacity of 102 MW net each (addition of
510 MW of new generation)

e Proposed total Ocotillo generating facility capacity of 620 MW net (an increase of 290 MW
net generation from the existing configuration)

GT #7 1 Y(C
102 MW T
U OCOTILLO 230kV
GT #6 e |
102 MW I To Pinnacle Peak 230kV
GT #5 r 3¢
102 MW JC To Kyrene 230kV
L—
[: J Bus Tie Breaker
GT #4 | To Lincoln Street 230kV
102 MW T
arss [l o L To Cactus 230kV
102 MW piam|
e Ocotillo Net Capacity 2018
” 3 3t 620 MW
GT #2 3C
55 MW |

L 1 OCOTILLO 69 kV

NEW FACILITY ” ”

GT #1 ST #1 ST #2
RETIREMENT 55 MW RETIRED RETIRED

Figure 1: Proposed 2018 Ocotillo 230 kV System and Generation

Based on the power flow, transient stability, post-transient stability, short circuit and maximum load
serving capability (MLSC) studies, mitigation plans are not necessary for the Ocotillo Modernization
Project. The study results for all studied contingencies and scenarios result in no violations of any
WECC/NERC and APS reliability criteria.
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The MLSC studies show that under the all lines in service (ALIS) scenario, addition of the Ocotillo
Modernization Project results in MLSC values above the forecasted peak load (plus 800 MW margin)
of the Phoenix Metro load pocket, which illustrates the continued ability of the Arizona transmission
system to reliably serve the forecasted Phoenix load in future years. In addition, the Ocotillo
Modernization Project provides an added benefit to the transmission system with additional MLSC
capability under the studied IOS conditions. This allows operators at APS and SRP additional
flexibility to make system adjustments in the event of a long term outage of one of the major 500kV
circuits that serves the Phoenix Metro load pocket.
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STUDY OVERVIEW

Arizona Public Service (APS) is investigating the retirement and subsequent addition of generation at
their Ocotillo generating facility, located in Tempe, AZ. The existing Ocotillo generating facility is
comprised of two steam generators (110 MW net each) and two gas generators (55 MW net each)
which have a total net output of 330 MW. The proposed project would retire the two steam
generators and be replaced with five new gas turbines, with a net increase of 290 MW of capacity.
The proposed project evaluated in this report is based on the following changes at the Ocotillo
generating facility in 2018:
e Retire two existing steam generators (reduction of 220 MW net generation capacity)
e Install five new gas generators (LMS100) with a capacity of 102 MW net each (addition of
510 MW of new generation)
e Proposed total Ocotillo generating facility capacity of 620 MW net (an increase of 290 MW
net generation from the existing configuration)

Figures 2 and 3 illustrate the change in the Ocotillo system due to the generation retirement and
addition. Figure 2 depicts the current system with the existing gas and steam generators
interconnected. In Figure 3, the retirement of the steam units is shown, as well as the system
configuration and addition of the five new gas generators.

- OCOTILLO 230kV
Current Ocotillo Net 1

Capacity [ ToPinnacle Peak 230kV
330 MW
To Kyrene 230kV

To Lincoln Street 230kV

To Cactus 230kV

| mewom—— |
A\
Y

GT #2
55 MW

|

OCOTILLO 69 kV

A/
(o a)

=6 L5

GT# ST# ST #2
55 MW 110MwW 110 MW

Figure 2: Current Ocotillo 230 kV System and Generation
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GT #7

102 MW 3 E
U OCOTILLO 230kV
M 1
GT #6 ¢
102 MW 5T To Pinnacle Peak 230kV
GT #5 ’— DIC
102 MW JC To Kyrene 230kV
L
Bus Tie Breaker
1 " .
GT #4 Y ( - To Lincoln Street 230kV
102 MW 5T
GT #3 e b To Cactus 230kV
102 MW 5T
iy Ocotillo Net Capacity 2018
3t 620 MW
GT #2 T
55 MW |
- — OCOTILLO 69 kV
DENE FAETTY GT#1 ST #1 ST #2
RETIREMENT 55 MW RETIRED RETIRED

Figure 3: Proposed 2018 Ocotillo 230 kV System and Generation

To determine the impact of the proposed project on the APS Transmission System and the
neighboring transmission systems, APS contracted with POWER Engineers to perform technical
analysis on these changes at the Ocotillo generating facility. The study was conducted using Western
Electricity Coordination Council’s (WECC) approved heavy summer models with detailed Arizona
transmission system representation incorporated. Studies performed included power flow, transient
stability, post-transient, short circuit, and Maximum Load Serving Capability (MLSC) analyses.
POWER performed all studies documented in this report.

The proposed project was studied according to the project in-service date of 2018 for the years 2018
and 2023. Table 1 depicts the projects and the WECC base models used for studying the project.

TABLE 1: BASE CASE SELECTION FOR OCOTILLO MODERNIZATION PROJECT

BASE MODEL

2018 Heavy Summer Arizona coordinated base case

2023 Heavy Summer Arizona coordinated base case

The output from the generation project was dispatched and delivered to APS via a reduction of
resources from the Palo Verde Hub. The adequacy of the study results were evaluated using
WECC/NERC reliability and the APS planning standards. Impacts of the generation project to the
transmission system were determined.
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STUDY METHODOLOGY AND EVALUATED CRITERIA

The analyses performed in this study included power flow, transient stability, post-transient stability,
short circuit, and MLSC analysis. This section provides a summary of the methods and the evaluation
criteria used for analyzing the results of the studies.

Power Flow Analysis

Power flow analysis was conducted on all the pre- and post-project base cases developed for the
Ocotillo Modernization Project study. Power flow analysis considers a snapshot in time where tap
changing transformers, Static VAR Devices (SVD) and phase-shifters have had time to adjust. In
addition, a swing generator balances generation and load (plus losses) on the system during each
contingency scenario. The power flow analysis was conducted with version 18 of General Electric’s
PSLF software. Power flow results were monitored and reported for the APS and the neighboring
control areas.

Thermal and voltage performance of the system was evaluated under normal (N-0), single element
outage (N-1) and select multiple element outage (N-2+) conditions. The contingencies selected are
summarized as:

e All single element outages above 100 kV in the Arizona Transmission System
e N-2+ contingencies in the Arizona Transmission System. The contingency list of studied N-
2+ contingencies is provided in Appendix D.

Thermal loadings were reported when a modeled transmission component is loaded to 100% or more
of its emergency MVA rating (as provided in the power flow database).

Transmission voltage deviation violations between the pre- and post-contingency conditions were
recorded whenever these deviations were greater than 5% for single contingencies and 10% for
double contingencies.

In summary, the following WECC/NERC reliability criteria were used to assess the adequacy of the
power flow study results:

e Allowable voltage deviation of five (5) percent for N-1 contingencies (deviation from pre-
disturbance voltage).

e Allowable voltage deviation of ten (10) percent for N-2+ contingencies (deviation from pre-
disturbance voltage).

e Pre- and post-disturbance loading to remain within the emergency ratings of all equipment
and line conductors. The emergency ratings are determined by the owner/operator of each
equipment item.

As applied in the analysis, all tables and results for loading criteria were based on the normal or
continuous rating (Rating 1) for all lines in service conditions and the emergency rating (Rating 2) for
outage conditions.

Transient Stability Analysis

Transient stability analysis is a time-based simulation that assesses the performance of the power
system shortly before, during, and after a contingency. Transient stability studies were performed on
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both the pre- and post-project base cases to verify the stability of the system following a system fault.
Transient stability analysis was performed based on WECC Disturbance-Performance Criteria for
selected system contingencies using version 18 of General Electric’s PSLF software. Transient
stability contingencies were simulated for 10 seconds, excluding one (1) second of pre-disturbance
data. All simulated faults, unless specified, were assumed to be three-phase with a 4 cycle breaker
clearing time. Delayed clearing events where assumed to be three-phase with a 16 cycle breaker
clearing time. System damping was assessed visually with the aid of stability plots.

Selected critical contingencies were simulated. The simulated outages included select N-1 and N-2+
contingencies.

The following WECC transient voltage dip and transient frequency criteria were used to evaluate the
impact of the project. A summary of the transient stability analysis evaluation criteria is provided in
Table 2 and depicted graphically in Figure 4.

e  WECC transient voltage dip criteria: The transient voltage dip must not exceed 25% at load
buses or 30% at non-load buses for N-1 contingency. For N-2+ contingency, the transient
voltage dip must not exceed 30% at any bus. The maximum duration of the voltage dip of
20% at load buses must not exceed 20 cycles for N-1 contingency or 40 cycles for N-2+
contingency.

e  WECC transient frequency criteria: The minimum transient frequency for N-1 contingency is
59.6 Hz; if below 59.6 Hz, the duration must not exceed 6 cycles at load bus. For N-2+
contingencies, the minimum transient frequency is 59.0 Hz; if below 59.0 Hz, the duration
should not exceed 6 cycles at load bus.

The following parameters were plotted on the stability plots:

¢ Bus Voltage
Bus voltage plots provide a means of detecting out-of-step conditions and are useful to assess
the magnitude and duration of post disturbance voltage dips and peak-to-peak voltage
oscillations. The voltage plots also indicate system damping response and the expected bus
voltage following the disturbance.

e Bus Frequency
Bus frequency plots provide expected magnitude and duration of post-disturbance frequency
swings as well as indicating possible over-frequency or under-frequency conditions.
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TABLE 2: TRANSIENT STABILITY AND POST-TRANSIENT ANALYSIS EVALUATION CRITERIA

OUTAGE _

FREQUENCY TRANSIENT MINIMUM POST
NERC AND WECC ASSOCIATED WITH VOLTAGE DIP TRANSIENT TRANSIENT
CATEGORIES THE PERFORMANCE = STANDARD FREQUENCY VOLTAGE
CATEGORY STANDARD DEVIATION
(OUTAGE/YEAR) STANDARD
gystem Normal Not Applicable Nothing in addition to NERC
Notto exceed 25%  Notbelow 59.6Hz  Not to exceed 5%
at load buses or for 6 cycles or at any bus.
B 30% at non-load more at & load
One element out-of service = 0o buses. Not o bus.
exceed 20% for
more than 20 cycles
at load buses.
Notto exceed 30%  Notbelow 59.0Hz  Not to exceed
c at any bus. Not to for 6 cycles or 10% at any bus.
TWO or more e'ements out- 0033'033 exceed 20% for more at a |oad
of-service more than 40 cycles  bus.
at load buses.
D
Extreme multiple-element <0.033 Nothing in addition to NERC
outages
INITIAL POST TRANSIENT
VOLTAQE - VOLTAGE
DEVIATION
o !
(=) "
= ——T-
-
= AV,
's] FROM POST
< - TRANSIENT
= ~ PO ooV
w g _M_ TIME DURATION
OF VOLTAGE DIP
g EXCEEDING 20%
L 20%
o VOLTAGE
S pip MAXIMUM TRANSIENT AV X 100%
VOLTAGE OIP (%) INITIAL VOLTAGE
(/2] MAXIMUM
= TRANSBIENT
(1] VOLTAQGE
FAULT pIp
CLEARED y 9
LS S
0 10 1to 8
SECONDS SECONDS MINUTES
TIME

Figure 4: Graphical Representation of Transient Stability Analysis Evaluation Criteria
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Post Transient Analysis

Post-transient analysis was performed on selected buses in the APS transmission system following
selected critical outages. Governor power flow tools were used for the analysis. For each bus
assessed, a synchronous condenser was modeled to extract reactive power till voltage collapse occurs.
The maximum reactive power consumed prior to the voltage collapse is determined.

The post-transient analysis related assumptions made are:
» Loads were modeled as constant MVA during the post-transient time frame
o Reactive power output of the system swing generator was limited to its maximum capability.
e No manual operator intervention was allowed to increase generator MVAR flow.
e Remedial actions such as generator dropping, load shedding or blocking of automatic
generator control were not considered for single outages.

The list of outages simulated is provided below:
e Palo Verde — Rudd 500 kV line outage
e Jojoba - Kyrene 500 kV line outage

The monitored buses include:
Brandow 230 kV

Browning 230 kV

Corbell 230 kV

Kyrene 230 kV

Pinnacle Peak Center 230 kV
Pinnacle Peak East 230 kV
Pinnacle Peak North 230 kV
Pinnacle Peak West 230 kV
Rudd 230 kV

Westwing East 230 kV
Westwing West 230 kV

For post-transient study, positive reactive margin must be achieved at all buses.

Short Circuit Analysis

Short circuit analysis was performed to determine the impact to the interconnected system of the
addition of the project to the APS system. The analysis was performed using the ASPEN One-Liner
(V11.10) program and the respective machine data and associated facilities contained in the project’s
interconnection application.

Fault duties were calculated for both single-phase -to- ground and three-phase faults at the selected
substation buses prior to and after the interconnection of the project. The fault contributions from the
project were compared to the pre project to determine the incremental impact.

Maximum Load Serving Capability Analysis

Maximum Load Serving Capability (MLSC) analysis was performed for the Phoenix Metro “load
pocket”. The MLSC analysis is an iterative process which determines the maximum load that can be
served reliably for the Phoenix Metro area (combined APS and SRP loads). The MLSC analysis
assumes that generation included inside the Phoenix Metro load pocket is online and at maximum
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output. The load inside the Phoenix Metro load pocket is increased until a reliability limit is

observed, either under N-0 or N-1 conditions. Once the reliability limit is observed, a cutplane of
transmission lines which monitors flow into the load pocket is used to determine the MLSC value of

the load pocket. The summation of the real power flow on the cutplane elements and online internal
load pocket generation is the resulting MLSC value.
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STUDY BASE CASE DESCRIPTION AND ASSUMPTIONS

Base Case Assumptions
The study was performed using the following power flow model as the starting base cases:

e Heavy summer . ...sm18#13b.sav ............ APS HS 2018 Planning Case
e Heavy summer . ...sm23#07.sav ...........APS HS 2023 Planning Case

The power flow base cases were selected and provided to POWER by APS. The base case was the
most recently developed case which represents the system conditions in the year the Ocotillo
Modernization Project is expected to take place (2018) and the 2023 future year. Post project base
cases were developed based on the proposed system configuration of the new generation at Ocotillo.

Base Cases Studied

Four (4) base cases were developed for the power flow, stability, and post transient stability studies.
These base cases include both pre- and post- Ocotillo Modernization Project scenarios for the 2018
and 2023 planning years. The net Ocotillo dispatch for the pre- cases is 330 MW, and 620 MW in the
post- cases. The post-project base cases initially include the following changes from the pre-project
base case as shown in Figure 5.

Step Up Transformers: Z= 9%, X/R = 40 on 78 MVA

GT #7 ]
138 kv|—3¢
i OCOTlLE.Q 230kV
GT #6 F ¢
13.8 kVL ) To Pinnacle Peak 230kV
-
GT #5 YC
13.8 kV| JC - To Kyrene 230kV
- " /Bus Tie Breaker
GT #4 N }—————————————To Lincoln Street 230kV
13.8 kV| JC
GT#3 3¢ To Cactus 230kV
138kv|[ OC |
o | Y
(C
= JC

230kV Line Impedance Model

( 1 OCOTILLO 69 kV

R p.u. X p.u. B p.u.

0.00004 | 0.0004 | 0.0006 G

(2 e

0.0002 | 0.00024 | 0.0004 - .
GT#1 ST #1 ST #2

Per Unit Base: RETIRED RETIRED
100 MVA / 230kV

Figure 5: Post Project Ocotillo Area Model
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The base cases developed and used for the power flow, post transient stability, and stability analysis
are summarized in Table 3.

STuDyvEaR  DSOTLO PSLF CASE NAME DESCRIPTION
2018 330 M SmBH130.38058 i AN ool Modempaion et
2023 330 MW SmUOT_I0SE it el oemizsion roct
2023 £20 MW SmM23#07_620.5av Planned APS heavy summer configuration with

the Ocotillo Moderization Project

MLSC Cases Studied

For the MLSC analysis, additional base cases are created to evaluate the load serving capability of the
Phoenix Metro load pocket. The base cases include the following dispatch scenarios of the Ocotillo
generating facility:

e OMW
e 330 MW
e 0620 MW

Additionally, three system configurations are studied for the Ocotillo generation dispatch scenarios.
These system configurations include:

o All lines in service (ALIS) — no base case outages

e Jojoba— Kyrene 500kV Initially out of service (10S)

e Palo Verde — Rudd 500kV 10S

The base cases developed for the MLLSC analysis is summarized in Table 4.

OCOTILLO

STUDY YEAR PSLF CASE NAME DESCRIPTION

DISPATCH

2018 0 MW Sm18#13b_ALIS_OCO_OFF.sav  All lines in service

2018 330 MW Sm18#13b_ALIS_OCO_330.sav Al lines in service

2018 620 MW Sm18#13b_ALIS_OCO_620.sav  Alf lines in service

2018 0 MW Sm18#13b_JJKY_OCO_OFF.sav  Jojoba - Kyrene 500kV 10S
2018 330 MW Sm18#13b_JJKY_OCO_330.sav  Jojoba — Kyrene 500kV 108
2018 620 MW Sm18#13b_JJKY_OCO_620.sav  Jojoba — Kyrene 500kV 10S
2018 0 MW Sm18#13b_PVRD_OCO_OFF.sav  Palo Verde - Rudd 500kV I0S
2018 330 MW Sm18#13b_PVRD_0CO_330.sav  Palo Verde - Rudd 500kV 108

PHX 171-694 (SR-06) APS (04/11/14) JS 133887 REV.B
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2018 620 MW Sm18#13b_PVRD_OCO_620.sav  Palo Verde - Rudd 500kV 10S

2023 0 MW Sm23#07_ALIS_OCO_OFF.sav  Alllines in service

2023 330 MW Sm23#07_ALIS_OCO_330.sav  Alllines in service

2023 620 MW Sm23#07_ALIS_OCO_620.sav  All lines in service

2023 0 MW Sm23#07_JIKY_OCO_OFF.sav  Jojoba — Kyrene 500kV 10S
2023 330 MW Sm23#07_JJKY_OCO_330.sav  Jojoba - Kyrene 500kV 10S
2023 620 MW Sm23#07_JJKY_OCO_620.sav  Jojoba - Kyrene 500kV 10S
2023 0 MW Sm23#07_PVRD_OCO_OFF.sav  Palo Verde - Rudd 500kV 10S
2023 330 MW Sm23#07_PVRD_0OCO_330.sav  Palo Verde - Rudd 500kV 10S
2023 820 MW Sm23#07_PVRD_0OCO_620.sav  Palo Verde - Rudd 500kV 10S

Dynamic Models

Dynamic data files “18hs21 OCO.dyd” and “23hs11 OCO.dyd” developed for use with the base
cases and used for the transient stability analysis. The stability model used for the project was
supplied and implemented in the study. The dynamic models used for the new Ocotillo generation
units are shown in Appendix C.

Dynamic model parameters for the generator model and exciter model were supplied by APS. The
following assumptions were used:

e For the generator model, the gentpf PSLF model is utilized.

o The supplied data from APS only included saturated reactance values, and the model
requires unsaturated values. For this analysis, the supplied saturated values were
modeled.

o The only inertia value submitted was the generator inertia which was 0.88 sec. No
turbine or compressor inertia values were submitted. Therefore, the inertia constant
used for the analysis is approximated to be 4 sec, which is in the standard range for
this type of generator.

¢ For the exciter model, the esac8b PSLF model is utilized. The parameters are taken directly
from the supplied data.

e Governor (ieeegl) and power system stabilizer (pss2a) model parameters are utilized in the
study. Typical model parameters are used for both of these models.

Dynamic data developed and studied in this report includes typical modeling and parameters of the
new Ocotillo gencration units. Study results will not be significantly different when the generator
parameters of the rcal units are determined in the generator testing process.

Short Circuit Models

The model for the APS Project was developed to accommodate the development of the Project as five
GE LMS 100 gas turbines and related facilitics. The detailed assumptions of the short circuit model
for the Project are listed below.
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Generator Step-Up Transformer (each — five total):
13.8/230kV, Delta-Wye-solid grounded

78/97/130 MVA (55 deg C)

X =9%, X0 =9% (78 MVA base)

X/R =50

Generator Data (each — five total, G3 - G7)

Terminal Voltage: 13.8kV

MVA Rating: 190.47 MVA

Subtransient Reactance = X”d = 0.174 p.u. (190.47 MVA base)

G5 — G7 230kV Transmission Line (North): (100MVA base, 0.6 miles in length, 2-954ACSR per phase)
R: 0.00004 X: 0.00040

RO: 0.00032 X0:0.00134

G2 - G4 230kV Transmission Line (South): (100MVA base, 0.34 miles in length, 2-954ACSR per phase)
R: 0.00007 X: 0.00071

RO: 0.00057 X0: 0.00238

The existing G2 facilities were modified to be directly connected to the new G2-G4 230kV switching
station (versus connected to the existing Ocotillo 230kV station). The following is the tie line
assumptions to tie to the new station:

G2 230kV Transmission Line (NEW): (100MVA base, 0.2 miles in length, 2-954ACSR per phase)
R: 0.00002 X: 0.00024
RO: 0.0002 X0: 0.00082

The above models were added to the ASPEN base case based on the assumptions stated above; Figure
6 illustrates the model that was developed in the ASPEN One-Liner post-project case.

OQOTILLO_230 OCNEW5-7
230.kV 14219 230.0V

oCcG7
;*013 8KV
b O138v

g D o 0CGS
—% ~ N.O.\ 13.8KV
4 Y3$b oc G4
0069_SOUTH s 13.8kY
69.K 142315
b %Y | ~§§—+o13 8k
0C13.2GT2
13,20 141677 OCNEW2-4
3 230V
o OC13.2GT1
% 13.2K/ 141676
0069 NORTH
69.K/ 140038

Figure 6: APS Ocotillo Modernization Project ASPEN Model
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STUDY RESULTS

This section provides the results obtained by applying the stated study assumptions and the general
study methodology. It illustrates the findings associated with the power flow, transient stability, post-
transient stability, short circuit and MLSC analyses for study base cases.

Power Flow Analysis Findings

This section details the findings of the power flow analysis. WECC/NERC reliability criteria were
used to assess the adequacy of the study results.

2018 Power Flow Study: Normal (N-0) Operating Conditions

For both the 330 MW and 620 MW Ocotillo dispatch scenarios, there are no N-0 thermal overloads
observed attributable to the Ocotillo Generation dispatch difference. Flow increases on notable
facilities are outlined in Table 5. With the increase of Ocotillo generation, flow on the Country Club-
Lincoln Street 230 kV line increases by approximately 16%.

FLOW (% RATING -

CONTINUOUS
FACILITY RATING Uous)
(MVA) QOCOTILLO OCOTILLO
330 MW 620 MW
Lincoln Street-Country Club 230kV 458 MVA 79.7% 96.0%

2018 Power Flow Study: Single Element Qutage (N-1) Conditions

No thermal violations are observed under N-1 contingency conditions per WECC/NERC criteria and
APS Planning practices. The most critical single element outage for both study cases are listed in
Table 6, with the highest flows observed for those contingencies.

No voltage deviation violations are observed under N-1 per WECC/NERC criteria and APS Planning
practices.

FLOW (% RATING - 30 MIN

RATING EMERGENCY)
OUTAGE FACILITY
(MVA) OCOTILLO OCOTILLO
330 MW 620 MW
Pinnacle Peak — Rogers .
230KV #1 Pinnacle Peak — Rogers 230kV #2 411 MVA 94.9% 96.6%
Pinnacle Peak-Cactus Cactus - Ocotilo 230KV 412 MVA 69.3% 77.6%
230kV
Cactus - Ocatillo 230kV Pinnacle Peak-Cactus 230kV 463 MVA 96.7% 98.7%
Palo Verde ~ Rudd 500kV Kyrene — Anderson 230kV 868 MVA 58.9% 60.5%
PHX 171-694 (SR-06) APS (04/11/14) JS 133887 REV.B
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2018 Power Flow Study: Multiple Element Outage (N-2+) Conditions

No thermal violations are observed under credible multiple contingency conditions per WECC/NERC
criteria and APS Planning practices. The most critical multiple element outages for both study cases
are listed in Table 7 with the highest flows observed for those contingencies.

No voltage deviation violations are observed under multiple contingency conditions per
WECC/NERC criteria and APS Planning practices.

FLOW (% RATING - 30 MIN

RATING EMERGENCY)
OUTAGE FACILITY
(MVA) OCOTILLO  OCOTILLO
330 MW 620 MW
Gila River - TS4 230kV 545 MVA 97.91% 95.7%
Jojoba — Kyrene 500kV & Palo Verde Sun Valley 500/230kV 598 MVA 97.3% 94.9%
— Rudd 500kV
PPK WAPA - Rogers 230kV 411 MVA 88.6% 99.0%
Coronado - Silverking 500kV & Cholla Vail 345/138kV 806 MVA 99 9% 100%

— Saguaro 500kV

2023 Power Flow Study: Normal (N-0) Operating Conditions

For both the 330 MW and 620 MW Ocotillo dispatch scenarios, there are no N-0 thermal overloads
observed attributable to the Ocotillo Generation dispatch difference. Flows on notable facilities are
outlined in Table 8. With the increase of Ocotillo generation, flow on the Country Club- Lincoln
Street 230kV line increases to near its thermal capability.

FLOW (% RATING -

NTINUOUS
STUDY EACILITY RATING co )
YEAR (MVA) OCOTILLO OCOTILLO
330 MW 620 MW
2023 Lincoln Street— Country Club 230kV 458 MVA 85% 99.8%
2023 Cactus - Ocotilio 230kV 373 MVA 31.3% 43.5%
2023 Pinnacle Peak - Cactus 230kV 373 MVA 934 % 82.4%

2023 Power Flow Study: Single Element Outage (N-1) Conditions

No thermal violations are observed under N-1 contingency conditions per WECC/NERC criteria and
APS Planning practices. The most critical single element outage for both study cases are listed in
Table 9 with the highest flows observed for those contingencies.

No voltage deviation violations are observed under N-1 per WECC/NERC criteria and APS Planning
practices.
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FLOW (% RATING - 30 MIN

MERGE
OUTAGE FACILITY RATING 3 NCY)
(MVA) 0COTILLO  OCOTILLO
330 MW 620 MW
Pinnacle Peak - Cactus Cactus — Ocotillo 230KV 412 MVA 816% 90.2%
230KV
Palo Verde — Rudd 500kV Kyrene - Anderson 230kV 661 MVA 94.4% 96.6%
Cactus - Ocotillo 230kV Pinnacle Peak - Cactus 230kV 463 MVA N.2% 93.0%
P'””aC'gszekf/k#] Rogers Pinnacle Peak - Rogers 230KV #2 411 MVA 55.7% 57.3%

2023 Power Flow Study: Multiple Element Outage (N-2+) Conditions

Thermal violations are observed under credible multiple contingency conditions per WECC/NERC
criteria and APS Planning practices. The observed thermal violations are pre-existing and the impact
of the Ocotillo Modernization Project impact is documented in Table 10. In addition, the most critical
multiple element outage for both study cases are listed in Table 10.

No voltage deviation violations are observed under multiple contingency conditions per
WECC/NERC criteria and APS Planning practices.

FLOW (% RATING - 30 MIN

RATING EMERGENCY)
OUTAGE FACILITY
(MVA) OCOTILLO  OCOTILLO
330 MW 620 MW
Jojoba — Kyrene 500kV & Palo Verde I 0
_ Rudd 500kV Gila River - TS4 230kV 545 MVA 103.1% 100.1%
Vail 345/138kV 806 MVA 97.1% 97.3%

Coronado - Silverking 500kV & Cholla
- Saguaro 500kV TechPark — Vail 138kV 287 MVA 110.8% 110.8%

Westwing — Palo Verde 500kV & Palo
Verde — Rudd 500kV

Kyrene-Anderson 230kV 661 MVA 102.2% 104.1%

Transient Stability Analysis Findings

Stable and adequately damped transient stability performances were achieved following all of the
outages simulated. No transient voltage dip violation or transient frequency violation was observed
following any of the outages. Key findings from the transient stability analysis using both the heavy
summer pre- and post-project base cases are:
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¢ No transient voltage dip violations were observed per WECC/NERC transient voltage dip for
all the outages simulated.
e No transient frequency criteria violations were observed for all the outages simulated.

Transient plots at selected critical buses following each of the simulated outages can be found in
Attachment A.

Post-Transient Analysis Findings

For both the 2018 and 2023 study years, the post transient analysis findings resulted in adequate
positive reactive margin on all monitored busses. The reactive power margin results are shown in
Tables 11 and 12. The Ocotillo Modernization Project results in increased VAR margin at all
monitored busses.

JOJOBA - KYRENE 500KV OUTAGE PALO VERDE - RUDD 500KV

MONITORED BUS (208) OUTAGE (2018)
OCOTILLO 0COTILLO 0COTILLO 0COTILLO
330 MW 620 MW 330 MW 620 MW
BRANDOW 230 1441.0 1520.4 1684.3 1755 4
BROWNING 230 1291.1 13220 1585.9 1610.1
CORBELL 230 1275.4 1285.2 1503.5 16104
KYR-WEST 230 1558.1 1668.0 1836.9 2003.1
RUDD 230 1972.1 21302 1667.1 1801.9
WESTWNGE 230 20226 21398 2065.2 21556
WESTWNGW 230 22533 24336 22643 2456.5
PPAPS_C 230 1228.0 12445 1228.6 1240.0
PPAPS_E 230 14543 1502.0 1462.3 1505.4
PPAPS_N 230 1789.3 1982.0 1918.1 21295
PPAPS W 230 1798.4 19714 1930.9 21257
PHX 171-694 (SR-06) APS (04/11/14) IS 133887 REV.B
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JOJOBA - KYRENE 500KV OUTAGE PALO VERDE - RUDD 500KV

MONITORED BUS (2023) OUTAGE (2023)
0COTILLO 0COTILLO 0COTILLO 0COTILLO
330 MW 620 MW 330 MW 620 MW
BRANDOW 230 1293.0 14293 1367.4 1533.4
BROWNING 230 1359.0 14486 15476 16525
CORBELL 230 1286.6 1409.0 1424 1 1527.3
KYR-WEST 230 14023 1606.7 1460.4 1695.1
RUDD 230 15563 1668.6 11314 1204.4
WESTWNGE 230 15007 17293 14912 1621.8
WESTWNGW 230 1769.9 1926.4 1605.4 1757.3
PPAPS_C 230 1031.8 1047.0 977.0 1030.8
PPAPS_E 230 1217.0 13247 1137.1 1265.8
PPAPS_N 230 1458.0 1667.4 14027 1589.2
PPAPS_W 230 1469.0 1637.4 14163 1581.4

Short Circuit Analysis Findings

The incremental fault duty results from the short circuit study are show in Table 13.

MINIMUM  PRE-PROJECT BASE POST-PROJECT INCREMENTAL
BREAKER CASE CASE
SUBSTATION .., CAPABILITY
LOCATION (kA) 3LG 1LG LG 1LG LG 1LG
Phase Ground Phase Ground  Phase  Ground
(A) (A) (A) (A) (A) (A)
Ocotilo (POI) 230 50 kA 26323 23558 31048 30223 4724 6665
Ocotilo 69 50 kA 24154 30164 17821 21849 6333  -8314
Ward 230 30121 26739 30412 27024 290 285
Ward 69 24637 27721 24695 27788 57 67
Brandow 230 33888 31059 34257 31455 368 395
Brandow 69 36836 29054 36964 29133 128 79.9

Maximum Load Serving Capability (MLSC) Analysis Findings

The MSLC analysis is conducted by scaling load in APS (power flow case zoncs 142-148) and SRP
(power flow case zones 801-817) areas of the Phoenix Metropolitan area with all available generation
online in the Phoenix Metropolitan area. The load is scaled by applying a total increment of load
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allocated by 42% to the APS zones and 58% to the SRP zones. Once the load is scaled, the increase
(or decrease) of load is made up by generation resources outside of the Phoenix Metropolitan area.
For this study, available generation at the Palo Verde hub is utilized.

Results of the MLSC study are shown in Tables 14 and 15. For both study years, the all lines in
service (ALIS) study resulted in MLSC values above the forecasted peak load plus margin for the
Phoenix-Metro Load Pocket. With regard to the initially out of service (10S) cases, increased
generation at Ocotillo reduces the impact of the MLSC reduction due to the IOS condition. Power
flow maps of the MLSC readings are provided in Appendix B.

PEAKLOAD + 13900 MW
MARGIN
0COTILLO
SCENARIO
oontey | MLSC OUTAGE LIMITING ELEMENT
OMW 14792 MW N-0 Pinnacle Peak-Cactus 230KV
ALIS MW tesomw Vet Enoenx. foon Agua Fria- Glendale 230KV
620MW 16256 MW  AguaFria-Glendale 230Ky 10 ST Sounty Club
JOJOBA oMW 12,815 MW Pinal C - Duke 500kV Test Track - Santa Rosa 230kV
KYRENE 500KV 330 MW 13,005 MW Pinal C - Duke 500kV Test Track - Santa Rosa 230kV
10S
620 MW 13255MW  Pinal C - Duke 500kV Test Track - Santa Rosa 230KV
OMW 13781 MW N-0 Pinnacle Peak-Cactus 230KV
PV-RUDD 330 MW 15,156 MW N-0 Pinnacle Peak-Cactus 230KV
500KV 108 !
620MW 15353 MW Paim Valley - Rudd 230KV Liberty - Rudd 230kV
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“PEAK LOAD +

14,850 MW
MARGIN
OCOTILLO
SCENARIO LIM EL T
DISPATCH MLSC OUTAGE ITING ELEMEN
West Phoenix - Lincoln ,
omMw 14,901 MW Street 230KV Agua Fria - Glendale 230kV
ALIS 330MW 16,058 MW Cactus - Ocotillo 230kV Pinnacle Peak - Cactus 230kV
Lincoln Street - Country Club
620 MW 15,572 MW N-0 230KV
JOJOBA 0 MW 12,703 MW Pinal C - Duke 500kV Test Track - Santa Rosa - 230kV
KYRENE 500KV 330 MW 12,906 MW Pinal C - Duke 500kV Test Track - Santa Rosa - 230kV
108 620 MW 13,131 MW Pinal C - Duke 500kV Test Track - Santa Rosa - 230kY
0 MW 14,122 MW N-0 Pinnacle Peak - Cactus 230kV
PV-RUDD .
500KV 10S 330 MW 15,287 MW N-0 Pinnacle Peak - Cactus 230kV
620 MW 15470 MW Palm Valley - Rudd 230kV Liberty - Rudd 230kV
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CONCLUSIONS

Based on the power flow, transient stability, post-transient, and short circuit studies, mitigation plans
are not necessary for the Ocotillo Modernization Project. The MLSC studies show that under the all
lines in service (ALIS) scenario, addition of the Ocotillo Modernization Project results in MLSC
values above the forecasted peak load (plus 800 MW margin) of the Phoenix Metro load pocket,
which illustrates the continued ability of the Arizona transmission system to reliably serve the
forecasted Phoenix load in future years. In addition, the Ocotillo Modernization Project provides an
added benefit to the transmission system with additional MLSC capability under the studied 10S
conditions. This allows operators at APS and SRP additional flexibility to make system adjustments
in the event of a long term outage of one of the major 500kV circuits that serves the Phoenix Metro
load pocket.
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APPENDIX A: POWER FLOW MAPS: OCOTILLO MODERNIZATION
PROJECT STUDY

PHX 171-694 (SR-06) APS (04/11/14) JS 133887 REV. B
22




.

€C _
AT LSSEET ST (P1/11/40) SV (90-4S) ¥69-1L1 XHd

9seD aseg MINOCE 0[in020 Jawwing AAesH gLoz-dew mojd 1emod :1-y ainBig

VT ST — T YT T T 3
RALSXS ANOEZ VANV XINHOHA 8TOZ

9° 598y (M0 LEOMRI XINFOHA OBLAN SaV

ISVD 925481 J08A woxi pudoTessd
DIV DYaNUTAL) TV Avemid Liaey 102

D13

T8 OS%) N2 YINZOHA OBLIWN Sav
L 62LS (80 QY01 XINVOHA OBIFN SaV

‘1S RIOOMIT |
ze0't

©°asy |- €L

Z3TINA BAS

9y -
L5 &
e - . HONTMLSEN "
39144 S350 DU w5 2 sev o T seoct
06 228" Rhecs 3950 o g0z R B s
(R 7't e AXes iodo vsss W s m.aﬂﬂwumn\.u..m

. AA0EZ
e o't e C X AL Raar-ngd
00 $'§'y ANOEZ ¥TWI 0¥ ot v oss v o
0'esy €21 ANGS YIS O P

00 B i3TTVA or

"ONI 'SHIFINIONT HIMOd



1£4

T

LSSEET ST (P1/11/40) SAV (90-9S) +69-1L1 XHd

ase) aseg MINOZ9 011300 Jawung AAeaH g10Z-dey Mol Jomod :Z-y ainbiy

UL IR VA’ B LUS S0 Peiepdy

g AT
:ﬂthnﬂH
avan/mg
oS 110t
= = Ted
N.ouﬁ e
- I
LA SI0°Y
5 L'1I2
B i
Tz
T vese

AEZ 07D SLUB\SSBED  FTOT £SIGLIVL L JEW N4y,  weaboag

RALEXS A0EZ YAIY XINHOHd 8102

25¥0 920qut 3098 wea; pedersang ‘—v
2102 RhoVETPIOD) IV Jowans howem sror

EUDTICUI93U] DIII00Td [€IUSH

0" ELSY (90 1H0ART IINIOHA OSIEN SAV
T°9STT OO0 NED XIRZOHA ORIIR SAY
1°L2Ls (9% QVOT XIRIOHA OWLEN SAv
6'SYLE (80 1M0SMT XINFOHd OULIN
€°ZT2E U0 #3239 XINSOHA OWIEK
€° 85621 (9% q¥0'l_XINNOHA OWLIN

i
»
;

¥ g
»ees
SO . 1 1
zoer 8

ot

5°8p
v 285™ g10°1

&9

6°¢C

1

s

$'ve’z

TS InA°R
L1 ]

eoHos andoe
o~

-
-
-

S R3m ANES Xmd'R
13D ANOEZ Xud*

b

FiE

- 0ToTt

"&S NIODRIT

80T

- 920°1
| 8°0€
¥ oL

0TTLY -

“.

« 8780
0°6ET |

20T
K070 AW1INn0d

vied
NOoY

o1

ZE9 -

§
TORTMLEIM

AXE9 WELEYS
ANOET ENIKVS

R T]

L

o ors

z'9%1
[NX1]

9:%2-
A-.-._u_

vZo't
108 T8

LSL TrocL

£i=
1°6¥1
. TE0T~
| A Rota

a2 sre
APNIIONIA
[

i
8°LLE

Temesos, 97TT

5 €

"ONI 'SH3INIONT ¥3IMOd



. (Y4
g AT ) L88¢€1 ST (V1/11/¥0) SAV (90-4S) ¥69-1L1 XHd

ases aseg MINOESE 01111090 Jowwng AAeal £zZ0Z-deiy MO|4 19MOd :¢-V ainbi4

2V 2ANT 2IIn Wos3 pederaang)

4B1°248°VEVR"SAV’ 4 Lq peavpdy
ABSTOMXY 029 000 SITY JEI#BTW

vomos o WELISAS AMOEZ VANV XINIOHd 8102

Taes”
T ELSS 60 130aRT XIRIOHA OBLIN SAV
uumn..uw T 9¥LT UGS RID XINIOHE OULIN S&Y
v 692L (90 V0T XINTOHA OWIIN SaV
€°98YTT (M0 1MOARI XINIOHE OBLEX ws
6°66LY U8R NED XINZONE OULIN
2°95291 (OS%) V0T XINIOHd OWLIN

9° 612~ awcos
% n«ouvl-u.

XINJORS'M

"LS NTI0ONIT
§00°T

L°0E TUT s k]

T wiis wfS | B
0°§9Z ORAX 2¥S Wik o | ™ -l
0¥t A o pues e 1 .
L°866 S'V'E'Z TOD AMOEZ XNd'A
§°L2E ANES KVYLEVS . [Py
L L AAOEZ KEINVE =S
0°029 R3O OTIIION rﬂ
67901 9'S_ANOSZ IEMAN i
9°21€ L'¥'Z'T ANGS BMBEAX _ aTRLS
€012 9'G'p ANOEZ YIUI OV v _6U8sT A% e > o
£ £0¥ €2'T AN6S YIS BY ax T MASHLS 2 A it

(S0 K3 XFTIVA Rl | ouse 610°1 o

"ONI ‘SYIINIONT ¥IMOd



9T
a4 AT L8SEET SI (P 1/11/40) SAV (90-4S) $69-1L1 XHA

asen aseg MIN0Z9 0li1020 Jewwing AAeoH £Z0Z-de Mojd Jomod i~V ainbi4

4022108 VTR 5LV Ju5 Aa prampda
ABSTNXXX 029 020 XACT GEl¥grus\sesed ¥10Z S126C: VL L2 BN DY

RILSXS AMOEZ VNV XINJOHA 8102

L 902 (80 JNOSHI XIRBOHE OULEK SaAV
9%t (990 #2325 IINIOHA OVIIR SAV
62565 (90 aVOT XINIOHE OULIR SaV
0°EVY8 09U JS0SNT XIRFOHE OELIN P
12180 USU NID XINIOHE OBIIN 5719
0°'SS2EY (6% QW01 XINTOHE OULIN v
$d IINIAIT o
R ] noswIAAV 99T
[ €°SE
' = B 143
Lo i e m
-+ s b el
L apas -
o 0T | ™
2
4
[
= 3°LL s
* ; *1e™ 0z0°t n
820t
TIZNR0O0A!

t

L.

-

-

=i TEANET /00S

- g o .

o j an L LS
“ O . R E ofa §TEOET, 0 /00
i . AN SYE ox

unMu | nuau'uu.ﬂ.-.- o aegrs” i >

3 0°T5L EC opory  Tieem

"ONI ‘SHIINIONT ¥IMOd



POWER ENGINEERS, INC.

APPENDIX B: MLSC - POWER FLOW MAPS: OCOTILLO
MODERNIZATION PROJECT STUDY

PHX 171-694 (SR-06) APS (04/11/14) JS 133887 REV. B
27




q°Ad

:14

LSSEET SF (P1/11/¥0) SAV (90-US) +69-1L1 XHd

SITV MINO 01113020 8102-de Mojd Jamod :|-g ainbi4

o i
....i_

bgg

1E8Y

L AIOZ

L]
o
A

£oLs
652L™ oot

LYy

0°592 OBMEN N8
9° 921 R ANES Xud'M
L'866 S'P'E'T'TO0 ANGET XRa'A
2:82¢ ANES NVINCS .
€28 ANOEZ WNelires
o0 4D ANOSZT 3OO0
[X] T'TI8 TI0 ANES 000
oLot 9'S_ANSEZ INIXY
¥ E1E 4'972'T ANGS ImEEAN
L:8%Z 9'5'y ANOET YINA SY
(R4 €'T'T ANGS YTHA O
(0 HED XZTIVA

ABE°IUNEVAYA'SAY"4ES 44 voowrdn)
ABS Y00 440 QD0 SITY GEI¥gTWS\&58e5

RALSXS AMO0EZ VAUV XINIOHA 8T02

P10C PO3LCIPL LT JBH YL

0°8LYS
z° 9211
Z°%099
¥'9090T
L°SBTY
T TeLT

(81 LIOANT XINIONE OUIIM SaV
(NN) N3O TIRBOHA OWIMM SV
UY) AV0T XINZONA OCBLEX SAV
480 1908HI XINSOHE OBLIN
US0 K2O XINSOHA OULIN

USD) qVO! TIRIOHE OUIIM

081

weabold J41sd

oos LS

“SUl '{eUDTIEUIS3U] DTA308Td [EISUSH

(= ol g <Y
=R Y I
F Sk | o e
. s B .
N Saw ‘.l
o ggE 218
) -
Lo T g
9°9€L -nd ......... apmasOVTL
oy [ T8 o

AN (S84
—4 xeaowe vroLt
[17.3 ARY, . 9tL0T-
oz £78¥0

"ONI 'SYIINIONT YIMOd



6T
AT . L8SEET SI (P1/11/40) SAV (90-4S) ¥69-1L1 XHd

SITV MINOEE 0lI11020 81L0Z-de moj4 1omod :z-g ainbi4

S51°ILAG VEVA"SIV SUR 4 DAIRPL
ABS YN 0L€ 020 SITY AET#gTUS\s35ed PIOZ bP:OZ:P1 LZ 3BH NYL  wWeIbOaqd §71Sd

HALSXS AMOEZ VAUV XINAOHd 8102

“SUT TTEUCTIBUISIUL STI3081d (E19USH

9°5T8S (M0 JEOANT XIRFOHA OWLIK Sav
Z°95¥T US0 NID XINIOHA OULIN SaAV
8°TLEL {M1) GVOT XINZOKA OWLIN S&v
L'8YLIT 180 LEOBKT XINTOHA OWLEN gy e am0n
6°60SY 080 N25 XINIOHA OBIIN LR
- 9°8529T (80 G¥0T XINIOHd OWLIN .g 313 Tows
ve-si ¥ L6
000° 1T (gt
$ 1z
V6T
ALARORE
£10't
AZTINA
e
o't P Tl
RVINVS e s
bt i c.gw WA OTVR
=N bt
*1"900° T
AIEEINTOD)
4 oA z'e
z7oLT
i L
2 Hw
. ARTIEL
2B e
“iv yrea =
£ 69 | woovw 010"t
i) MY T P AL IR 108 13
ﬂ".r. 600° T > .
FAOTSANNDS ol Sx ol
™ [y
§12T )
*sra] YT
ASTEA0S Y10 T
0 OGEXN J4S _ QD
0" BR_EID ANES XNA'M s ;
L SV EZ 100 ANOEZ XRA'R
£ ANGY NVLAVS
L

6 [}

9°21E '9'ZT ANGY BNBMXN -k 5T

€812 ‘S'y ANOET YTWA BN ﬂummm € 9EL « 9°1§T A% S¥E

£ €08 €727 1 ANES ¥TUI oY 22,99 T Than' i N7
Us0 MRS AITIVA o

"ONI ‘SYIINIONT ¥IMOd



AT

0¢

L88EET SI(P1/11/40) SIV (90-4S) ¥69-1L1 XHd

SITV MIN0Z9 01113090 8L0Z-deiN Mo|d4 Jamod :¢-g ainbig

ABSTXHXXX 029

$O0E| o grre mes

A

T3NS VEVA 24T 005 &g puavpdn

000 S1T¢ GLiRBIWE\S08ED _ ¥10¢ BS18CipL Lz JPW TUL
RALSXS AM0EC YV XINJOHd 8T0C
T EZSS (80 2H0AXI XIRIOHA OULIN SAV
EA-) /&S (S0 NED XINZOHE OWLIN SaV
¥ 692L (90 AV¥0T XINEONE OBLEN Sav
£ 9S¥YIT U LEOARI XINNOHA OVLIA s g-g . T3 o1
6°66LY 3 1 SEN
Z°95291 z: oy "8 o

‘1S WloOMI1 | 2°%0T

0°GBT -

671bs

£1
I°
9

- §00° T =T—=——
2:06

§°SET

1°c8

e

%

o'z~

"ONI ‘SHIINIONT ¥IMOd



£3
q°ATd L8BEET ST (P1/11/b0) SAV (90-9S) $69-1L1 XHd

SOl A00S dualhy-eqofor MINO 1113090 810Z-de Mold Jomod g a4nbiy

ABE°2IRSIYAVA' STV 4K AQ PrIWPA

170 24aT 20U w013 pedofaasg)
IV DIIMIPION) TV 6w AMeeg 310T

stz AT 430 000 KIeT STWE\EBRED 0C tv? X I A
s RALSXS AMOEZ VIYV XINIOHd 810T
€ 6LT - o™
LIz
S'¥T S TY9Y (60 LNOSRI XINZOHA OMINN SAV
56T | e 2+92tT (M0 NZD TINTOHE OMLIEN Sav
. . L'L9LS (MR) OVO'T XINIOHA OWLER 5aV
u.“wuu ; n‘ﬂ Xt L0298 US0 JBOANT XINIOHA OBLER
per 6°E6TY U0 NEO XINJOHd OULWN
" yz-sa -—dael L V82T (M%) AVO'T XIRNOHA OWLIR
.__ovo't S et NOSEIQNY
[ (3 T s 020°T
; _ - §i9yr oy 6 €y
. 2z “56%"
| i
. o
ojn

§Z 88t
Z 8ot
S E12 -
“ETT-
-t
A
- N'LZI
14
N
§

o ¥ Ler & 8:29=
YEST iy - - ET9=

. ] | e'ze ¥°20€]

o't s WIOONIT | - ° TINSOHA M |

e

L7l go1.

o
3
bl
S
o8 ases SELLOY o ses OF  “SrTea
TI1IE o ‘jﬂ ik ~e ung
IFISTASENSZYO T ¢
AN0OS
A0TIVA SRS
gl ™
. Sl : o S ble g8
LR Wl
R 13 4 RIS ANED Xud'R N I ; g N B A - A
Tuks 5o T AN0cE X A : L
1841 oo o R 9:L17 fSO°T & §50°1
0:0 ,.. S Ad0ET 5600 ceraL o ket
00 2'138 140 AX€9 3020 b W 7 Bl
27L0T 9'§_ANOEZ ENBUAY wp v AMOEZ/005
ST ¥IE L0271 ANGS SHIMXN eazmisIN
1,612 9.G'y ANOEZ ¥INZ WX or
§'soy E'Z'T ANGY VINJ oY
480 NID Z3TTVA

"ONI ‘SY3IINIONT ¥IMOd



[4%

SOI A00S duaihy-eqolor MINOEE 011D 810Z-de Mo|d Jamod :G-g ainBiy

ABSTYMONYY OE€ 000 XAPP qET

45172508 YaVA" SOV 405 &a PeTeren

L8SBEET ST (P1/11/40) SAV (90-¥S) $69-1L1 XHd

10¢ 5¢8L8*

RIALSXS AMOEZ YUV X

T°98T

L 18ys
T ETSY
8°Y00€T

0'68EY (S0 1NOARI YINSOHd OULEN S&V
(80 X239 XINIOHE ON1IN SaV
Z°'SY8S UEt) AVOT XIRIONE OULIN SaAV
(80 160aNT XINIOHE OWLIM
(90 RED XIRIONA OULIN
(8%) OVOT XIRIOHA OWIIN

~It

T8

- 0°81L
€'88

2
§IEE

:
i

. ‘LS NI0ORIT
Ly0°T
S°L§T ;
z°89
W
2
Log

" Te7gsr |

TE
Lo
S

LT
o1
T€
1T
y

L]
9
$
$
&
¥
¢
0

’cs AN S9E

. ToesL ox

§90°Y Ib-.“wm.‘

"ONI ‘SYIINIONT ¥IMOd




€€
AT L88EET SI (P1/11/40) SAV (90-4S) ¥69-1L1 XHd

SOI A%00S auaihy-eqofor MINOZ9 01113090 810Z-dely mojd Jamod :9-g ainBid

QAL IEAS VR Y LHE I posepdy 35V3 VZIRAT 23Ux W03} }taa

AESTYIXRX 020 000 JUIET GETFGLUS\Esses  F10C SLT621H1 L
Teor, RALSAS ANOEC VaaV NHZNO—.—N w.nON
s
L'96Zy (S0 INOANI XINZOHE ONIIN SaV
z'opLT (90 N3O XINNOHA ONIEM SV
. . 6°256S 80 a0l XTHIOHA OWLIM S&V
— 0-EYY8 (350 THOSAI YIMOHA OULEX ooy -y SIS 2801
i T'2T8Y (0 K3D TINIOHS CELIN 5P (31 e
- 0°s52€T U) OYOT XINIOHS OWLEN v o-5 .51 Tova
arery ¥oi
oL
, —
[ \ —
&
i
o)

LA

*LS WIOONIT
LEO'T
LS9 -

- ¥ TOE

*a
an r11avo
ola oL
8°5
9 LLY
ity o @
SEaRs] uE SRa
ofis ! efie Mo
7 7
"y .-Ouu.l o 8 ﬂab!a«\ooml» prTHT | ¥0° 1 1%0°T
“““““ 3 oRTRITE- Ll N ¥hssT
[ 34 11 b lin | * crar T MOTe YN
| e S7E0 0067005
[543 2T sh { SEINISIN
- { A SPE o
ox LI, ,L,xwmm!ul.ﬁ S50 % 1 Sl N3
M o 97ETT . TISOqW
llhmeh 015l e 0r0°T oL

"ONI ‘SY3IINIONT ¥IMOd




.

| 14
g ATd L8BEET ST (F1/11/40) SAV (90-¥S) ¥69-1L1 XHd
SOl AM00S PPNY -3pJaA ojed MINO Ol113020 81.0Z-dey Moj4 Jamod :/-g 2inbi4

0:0p:pT LZ IBH TYY

NALSAS AMOEZ VNV XINIOHA 8102

6°080S
Z°9%IT
T°L0Z9
¥° 0656
3 06TY
9 0BLET

(0 LE0SKI XINIOHS OULEN SV
(80 X239 IIRNAOHA OULIN SAV
(80 QVOT XINIORA OULIN Sav
(%) 130ANI XIRTIOHE OBLER
UB0 B39 XIREOHA ORIIN

(0 GVOT XINNOHA OWLIN

ROSENONV

L1e°1
-1

s'y ,
6 82¢ A¥SY WeIEVS ., . .
9:5L8 ANOEZ Mvays M 7 T2 S _
o0 Z38 AMOET 3000 L°9%Y
00 Z'138 T8 ANES 0DO [F10
T L0t 9’9 AMOEZ BEEMLX .
0" b1t L'v'zit Atey ammexY (408 TiW-
6:912 95’y ANOEZ VINA DY oL e
T L0V £72'T ANES VIS OY

" 811
$ 1%L

AR SYE

AMISNLS
oL

"ONI ‘S¥IINIONT HIMOd




AT

st

LS8EET ST (P1/11/40) SAV (90-¥S) ¥69-1L1 XHd

SOI AM00S PPN -8pJaA oled MINOEE ©H113020 8102-delN Mol Jemod :g-g ainbid

ABLILAE YEM AT dus A pawpdg)

ABS TXMXHX OEE O0D0 OUHAd qEI#glWs\8osed

P10Z Z038Z:PL LZ IBW NYL

RALSXS ANOE€Z VIV XINIOHA BTOZ

E°69

frezravs

€' S8ES (400 1H0ANI XINEOHA OMIWN SaV¢
z'951T (99) KES XIKIONE OWLEN SAV
S TY89 (80 a¥0T XIRIOHA OWLIN SAV
S TY90T (S0 LEOSNI XINHOHA OULIW
6° Y15y UQU RED XINIONE OWIIN
¥ 9§TST (S0 GVOT XINIOHA OBLIN
RosEIaNY
S T I
105 =
oLt .
-y TE
Dﬂﬂ
ez rzs-
sze ~ “ze

258) PRINUTRICS) IV iemmny Aavey 102
"5U] '{PUOI3edIo U] JTII091T [E€18UsH

s

XINJOHA M

os .
1°66
§° 80
RsT¥gENS20' T v
asoss
IXITEA HRS
ox
[ s o
28 4E uiE
[ T ol
f MORYMLSHM |,
w m (11384
h o 1esl
Pl bt m.mlw,mﬁi"n-.-.
5's9 "z o anoez/00
,,,,,,,,,,,,,,, o SUINES I
9 09L v o'zex A% §¥E "M — - o1
AX Y vl or cene
s T oL 0°£8C 9zo T ..uuanl-

"ONI ‘SY3IINIONT HIMOd



g Add

SOI AM00S PPNY -3pJaA Oled MINOZ9 OlIRO90 810Z-dey MOl Jomod :6-8 8.nBl4

ASL7 IR VEYR AT deS A pesvpda

ABS IO 029 OD0 QHAd qeifglus\sased

PTOT TCS6ZPT LZ JBM NYL  mEd

RALSAS ANOEC VIV XINIOHA 8102

(M0 LEOANT XINJOHA OULEN SaV
U80) BED XINSOHI OWLIEM sav
{40 GVOT XINNORd OULIN Sa&V
{99 J80AKI XINIOHE OULIEN
(S0 RED XIKIONA OWLIN

(0) V0T XINIOHE OWLEN

69°291 -

9786E |

9- 82t

- ETet

T10°1

L8SEET SI (P1/11/00) SAV (90-4S) ¥69-1L1 XHd

ISV FZURGT 2IER WSI] PeAUTRANG|
PEE) PRINWTHIOE) LY INGuRg AAGNE §1OT
507 '{eUCTieUIejul OTA108(H [EIPUID

G ELT -

u' T° 19T

“ONI ‘SYFINIONT ¥IMOd




: LE
m.>mm gwm:w:v:::émﬁﬁoo-zm:q%-_txE

STV MINO O1113020 £202-dey Mol 1omod :0L-g ainBi4

©  ecot ABEYIOOX 330 GO0 STIV LO#CCus\&oses 710 GPi0PIy1 L2 JEW PgL  weiboig
NEDS 5o RHALSXS AM0EZ YAV XINAOHd €202
e SSET,
R
2 BOES (M) LHOSNT XINFOHA OWLIN SAV
agTaxe 8- €50t (W0 NID XINOHA OWLIN SaV
. . 0°29€9 (840 V0T XINNOHd CULIR Sav
ll.lwlm."..wl|mmwc§¥ £’ ¥6901 (00 LEOANT XINZOHE CULIN ez ey g p NEAS anor
7y 2 9ETY (80 R3O XINIOHS OBLIN 59T CR
L8 * 10691 {10 V0T XINFOHA OWLAN 9-g 3 mowd
HOS¥IANY o°sz
b -20.: T L
2AuRONL
ol
b3 . X343917
@l o
%m B ..ﬂuuu
hite 620°7
9070 XW1INOO0D
[w
N
olo
sfs
m-wa
N
[
0:$9Z OGMAR &US -
[ 11 , . AR N3H ANES XNé'R R
0°SZ6 S'P'E'Z'IND ANOEZ XHd'A
0:08€ ANEY FNINVS . ..
§'LLS AXOEZ KvLNVS -
00 1, S48 ANOEZ 2020 -t
OO e
0°¥iE Liv'2’T Ades &40 §° Y01~
9122 9 ” ¥ _ANGEZ NIUI SV o T e e
0" Loy 2’7 ANES ¥YH oY
c! N2 AZTIVA

"ONI ‘SYIINIONT HIMOd




R R ——————————S

8¢
g A L8BEET ST (P1/11/40) SAV (90-¥S) ¥69-1L1 XHd
SITV MINOEE 013020 £2Z02-deiy Mol 1amod :| |- ainbi4
snuhu‘hhﬂ

ABSTX00K 0£€ 000 STTV LO#T

RILSXS AM0EC VANV XINIOHA

20pIPL L JEW T

S0 LE0OANI XINFOHA OULEN SAV
(90 NS XINIOHA OULIN Sav
(U QVOT XINSOHE OULEN 54V
(90 LEOSNT XINIOHA OWIMN
(90 HED TINZOHA OWIEN

{0 qVOT XIKTOHA OBLEN

Hoswaanv
800° ¥
08

coc

ASTESNNS8I0 T

o
L LYYS
it 8°€8ET
0'€9 S°EL § tee9
TV 6t o R4
O 0'8509T
608 coge _aues
T - gygy menm
AN09s
or v
ola
O
3=
By
S
> 0%
naTOQEYE
or
A
0zt
ol
=g
N
ok
_res
¥ens
s31308
OINSVA
0E0° T
oL
*eves @
a
"
skl s
ofu | i
‘MY 2SN ) m
o zzs |
€599
s, oo
ar

0ot

uels
AP MTATSIN @ AT has
mm 8 5
§° s SR @
87620 _ | MORINLSEM ,
ZONIMLE RN
seo°t : L TR
o " bET
bt L L ]
wlio  975LLT upegz/008
DRINLSIN
o1

"ONI 'SYIINIONT ¥IMOd




6¢
g AR : L88EET S (P1/11/40) SAV (90-4S) ¥69-1L1 XHd

SITV MINOZ9 01113020 £202-deiN Mol Jomod :Z|-g ainbldy

horeiimia

BE

260°1 A€ FI0Z VFichipl L q ELLEE]
WALSXS AMOtZ VNV XINJAOHA €202
6°TLEY (80 180T XINIOHE OWIIN SaV
8°ELIT SV NED XINIOHS OWLIN SAV
L 5998 (80 GYO'T XINAOHA OBLIN 58V
0" ¥ILOT (80 LEOART XINIOHd OULIN . g
ZT°95LY (U NZO XIRFOHA OWLIN e
¥ ZLSST U90) QVOT YINROHS LMK 2
Sd LSRN o S5
ROSUIANV (753
Lozt ¥t -

‘48 RIOORIT
sT0°T

787998 zzo't

"ONI 'SY3INIONT ¥IMOd




L8BEET ST (Y1/11/¥0) SAV (90-¥S) ¥69-1L1 XHd

SOI A00S 2uaihyj-eqofor MINO 01020 £Z0Z-de MmOl Jamod :gi-g ainBig

ABSTYXXXX 430 000 KAPL L0#Elws\E88€D

P10 LESTPIPI L2 I8W NUL

RELSXS AMOEC VHIV XINHOHA €202

(80 JNOaRI XINIOHE OWJIM SAV
S0 HID XINZOHA OBLEN SaV
(1) av0T XINSFOHA OVLIM SAV
490 LMOMNI XINIOHA OULIRR
UM NI XINTIOHA OBLK

() GVO'1 XIRTOHA OBIIN

Jeo MR NTD ANGS XNd'E
$'9'€'2 100 ANOEZ XNA'R

0€0°T

T 9ET
soe” 9°59PY
noy 3 esot
. “618S
Lo L 09€8
$°IE W.Oﬂﬂ‘
D 6720021

s

=

2

- PP

9°80c i 1.
el

[-1{ B 4
€070 218000

VIdd
YooY

0T

66€

[ 3819

[ 13

2eecoomoqee

e Y® OO0 nhn
F'INN:
L L1 1

o~
AR

..
sE| o3 .
> ofw  a
MY ‘1 sav _ “
o g6 | 3
E4k411 w
a1 53¢ E AR 3350 ,
o 6-osL L wowez L
wowna oL

AtSJ

708 13

"ONI ‘SYIINIONT H3IMOd




g°ATd

It

L88EET ST (P1/11/40) SAV (90-US) ¥69-1L1 XHd

SOl A0S dualhy-eqofor MINOEE 01111020 £Z20Z-dey MO|d Jomod :pL-g 8anbidy

ABS EXXXX 0£€ 000 KNPL (O#ECWS\&ISED

¥€G°T
NYLINVS

[ 3414

ETBLT

L

“§92 OGEAN U8
M , M KEO AXE XN&'R
*SZ6 S'P'E'Z'TOD ANOEZ XNd'M

pe1zavs

navmios 2ot
: z-021
$7002 ™
INTARN
$E0°%
€01 (3L -
T N
-~ gae
§°0- _amec
- B e
-V e -
_»._u
s

Y102 TIZIP:P1 L JBH NYL

Weadodd ITSd

WELSAS AI0EZ VIV XINIOHA €202

0922y
8 €BET
8°609S
§°92¢8
2°997
6°S062T

(ST LEOART XINIOHA OWLEN SaV
(M0 X2D XTAFOHE OWLIX SaV
() QVOT XINIOHS OULIN Sav
(M0 TEOART XINTOHA OBIMK
(00 NZD YINTOHA OBIER

(S0 OYO7 XINEOKE OULER

“5UT '{EUOTIEUIBIUL D12309[9 (€300

- ¥ ES

‘&S NTOONIT

I

8¥0°1

Iounuo.a
L T8T '
Lot T
[ M) 8-z
T ES T20€"

Z°2Z€

A% S0
ANLESYTA
YOUES o

ggeT
T it
ARCT/005
SNIALEIN
oL

"ON! ‘SHIINIONT ¥IMOd



A9

[4%

L88EET ST (P1/11/40) SAV (90-4S) ¥69-1L1 XHd

SOI A%00S 2uaihyj-eqofor MINOZ9 OlII020 £Z0Z-de Mol Jamod :GL-g ainbig

AIAIHDS
6°28 -

ABCTYIORX 029 000

"o 'y

TER TL

WeIboId F1sd

WALSXS AMOEZ VAUV XINIAOHA €202

S EEO0Y
8°ELST
E€°LOLS
6°0618
Z°95LY
< IEIET

(9%) T0SMI XINIZOHE OULIIN SaV
(80 NEO XINTOHA OULIIN SaV
(St V0T XINGOHA OULIN Sav
GS1) LBOSII XINFOHA OWLEW
(S0) K25 XINIOHA OULIN

US0 QVOT XINAOHA OWLEN

L7OLT -

[}

19
L7962

€798
[ 314
€ 90§

visa

9°LeE

YOOV
T 8€0°T ‘108 13
¥'6

L1

K AR E3D AN6Y XN
0°GZ6 S'P'E‘Z'T0D AMOEZ XNd

0 0EE ANG9 NVLEVS .
S'LLs ANOEZ NVINVS
0° 029 230 OTIIZON0
0°90% 9'S ANOEZ SEMMAN
a°vig L9 T ANES ZRBMXN
9 122 $'§'Y ANOEZ ¥YEJ O¥
o°Lov €72'T ANES XX OV

“sozvo
HOVTS
»e
piLAND
o3
= ~
e 2l @
oo | M o
%Y "3 SdY a f “
aLzs | | S
€' LSS - -
Ax T 66|
- 258
o ¥ EEL " A
WNelSi
ok

ASIEXENSTYO'T

BED°T

o s gp0°T

e .ﬂmg
“~oert] “I°

"ONI ‘SYIINIONT ¥IMOd



g °ATd

134

L88EET ST (P1/11/40) SAV (90-¥S) ¥69-1L1 XHd

SOI A%00S PPNY -2pJSA ojed MINO O1113020 £202-deiN Mol4 Jomod :9}-g ainbig

ABE XX 440 000 OHAJ LO¥EZus\se5ed

RALSXS ANOEC VAIVY XINJIOHA €202

P10C TCiTPIPT LT 4K DT

0°SS8¥
8°€S0T
8°806S
V°9066
T 9ETY
(11141

(40 LHOBKI XINEOHA OBLEX SAV
US0 HID XINGOHE OWLER Sav
(40 QY01 XINFOHE ONLIN SV
UN0 JN0SNT XINZOHS OVLEN

TLST

07592 OGUAN_aus
8° 621 A R3D ANEH XNA'M
0°626 S'VP'E'Z'TID ANOEZ Xma'A
0’ 08€ ANES HVIEYS
[ AMOEZ NVLNNS
00 2D ANOEZ 1090
06 Z'138 138 AN69 2030
0801 9'S ANOEZ ANZMXN
0°¥1E L'V'Z'T ANGS INTEAN
9°122 9'§ Yy _ANOET ¥INA OY
0- Loy €°2'T ANES YN BY
(80 NID ADTIVA

‘LS RI0ONIT
LEO'T
82T -
Ty

NL T°'8 Z°6 .Ih.l anoT
U0 RID XINIOHA OWIZNR ¢y a8 >
(80 aVOT XINTONS OUIIR % grg 1 F1owa
s sswaer AE|J
..oﬂ T ey |
. : 6y ! e
MMMm g oo L A G
. préc ol
- 358 N ()1 _
sTLar wjio Tees _
o _
981
686
teo-¥

6°B8Z-

say —-L.9%
9 ¥2T |

2°9%
- YELY

vraa
NON

_yez ]
R 5

W

§T0cT b

TE0° T

- 102
$7e07 |
0E0" T o

08 13

"ONI ‘SYIINIONT ¥IMOd




144

L8EET ST (P1/11/90) SV (90-4S) ¥69-1L1 XHd

SOI A0S PPNY -9pIaA Oled MINOEE OlIN0O0 £202-deN MO JoMod :/|-g 2inBly

AR TYNRK OEE 020 OHAd \.o.m~snnnwn|_,mo

PIOZ 903Z2F39T [T AR Nyj weaboad Fisd “OUT '{euorjeudsiul o1330913 [easudl

RALSXS AMOEZ VIMV XINAOHA £20¢

0:s9z oGuAN Jus
$°SZTT WM R3O AXES Xud #
Q'SZ6 S'P'E'Z 12D ANGEZ XNA“M
0:05€ AXGS NUIKVS .
§:LL8 ANQEZ_WeLEYE
08§ ... i ANGET 2600
0°§L2 128 138 ANES 1630
0°801

0-92€

9-122

(g1

. 6°V86¥ (40 LNOMAT XIRIOHE OWIIN SAV
8 €8ET (%) NRO XINFOHd OWIIN SAVY
L 89€9 (30 aV0’1 XINIOHE OUIEN Sav
e 9°E0LOT (M) L90ENI XIKIOHE OWIRW
Z°99%y OO0 125 XIRIOHE OWLIK
6 98Z5T (%) AYOT XINEOHA OWIIN
s HOSUNANV v
o 19y J-.ﬂ
‘ B ) -.m.hnnu f 6°ET =
TN set ] ok
ald
M Mg i
L oeT] infee
| ‘18 NTOONIT
vzo't
~
o
bepot €T ANGPONINLSIM W
» . .
Nl 2E BR o-gep | S 992
® L L'EE
o T T
? €20t FORIALSIN —
-l THANOEZ/O0E (1S |
H—.“ N..:.-Enll € ¥ort
jw
|
|/
uc.m-a 2E0° T oL

"ONI 'SYIINIONT ¥IMOd



St
AT . LSSEET ST (P1/11/70) SAV (90-¥S) $69-1L1 XHd
SOI AM00S PPNY -9pIoA ojed MINOZ9 OlI020 £20Z-deIN MOl 19Mod :8L-g 3inbi4
_ P 1o N
TIJARI IETIVIIGN0) ALTITSIIN1S MIB16ER
. AT OO, 025 000 LO¥Cous\coses  FL0C LZ CVIPL L2 JBA YL  ®WeIboad
e, WALSXS AMOEZ VANV XINIOHA €202
et £° 0S8} (280 JS0ENT XIRIONS OUIEM SV
by 8°ELST USRS TIRIOHA OBLER SAV
T°9259 (M0 V0T XIRIOHA OWLEN SAV
s L0 xoms L 69L0T Q80 180T XINZONA OWLIR s gro . TN awor
B B TSty US0 RIS XINIOHS CUIEK £0
Alﬂmm L v9951 L7 M0 wions
M”»nu -
—.-b AZTXORE
2 .
5 ol AlaFRIT
e -— mumw »s. L00" T
XINTOHA M | o
OL
A
g
=
"
=
m--
wf@
J-G -‘.—.“ID m“ Lzo’y
ol Y =Y Hos
In
o v
ANODS
uatﬁgllu
o | o2 sl s
R ngo Al69 Xud'M bl Bl o
9:5¢ 50 e TS AloeE xud-a R , — ka-u..:.u!r
S ils AioE? WeiHeE 4 ° T e | ] R L we
. 11000 " PR o .
o-0t 9’5 Aoce aumeny sree "o A 14 $°E5T7 suactreus
uuuum ».«.w_nu»u“og [ ...2. - ,M““m _ uowuy A e 820°T amoos 9755 22 > "
. : v - 2L Lo TOE-
CLOP s 11040 X1k o Rl Rt WS —
"ONI 'SYIINIONT ¥IMOd




POWER ENGINEERS, INC.

APPENDIX C: OCOTILLO #3-7 PSLF TRANSIENT
STABILITYSIMULATION MODEL
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POWER ENGINEERS, INC.

#OCOTILLO Units 3-7

gentpf 9003 "OCOGT3" 13.80"1":#9 mva=190.47 "Tpdo" 12.4 "Tppdo” 0.05 "Tpqo" 12.4
"Tppgo" 0.05 "h" 4.00 "d" .0 "Ld" 2.83 "Lq" 2.59 "Lpd" .241 "Lpq" .290 "Lppd" .174 "Lppq" .210
"L1".240 "S1" .0500 "S1.2" .300 "ra" .0009 "Rcomp"” 0 "Xcomp" 0 "accel” 0.5gentpf 9004
"OCOGT4" 13.80"1":#9 mva=190.47 "Tpdo" 12.4 "Tppdo" 0.05 "Tpgo" 12.4 "Tppqo” 0.05 "h"
0.88 "d" .0 "Ld" 2.83 "Lq" 2.59"Lpd" .241"Lpq" .290 "Lppd" .174"Lppq" .210"L1" .240"S1"
.0500"S1.2" .300 "ra" .0009 "Rcomp" 0 "Xcomp" 0"accel” 0.5

esac8b 9003 "OCOGT3" 13.80"1":#9 "Tr" 0.0 "Kpr" 84 "Kir" 5 "Kdr" 10 "Tdr" 0.1 "Vrmax"
28.15 "Vrmin" 0 "Ka" 1"Ta" 0 "Te" 1.4 "Vfemax" 22.4 "Vemin" 0 "Ke" 1 "Kc" 0.47 "Kd" 0.97 "E1"
6.9 "SE1" 0.15 "E2" 9.2"SE2" 2.07 "vtmult" 0.0 "spdmlt" 0.0

pss2a 9003 "OCOGT3" 13.80"1":#9"j1" 1 "kl1" 0"j2" 3 "k2" 0"tw1" 2 "tw2" 2 "tw3" 2 "tw4" 0
"t6" O "t7" 2 "ks2" 0.2 "ks3" 1 llks4ll 1 "t8" .5 "t9" .1 "nH 1 llm" 5 "kslll 10. "tl".25 llt2" .04 "t3" '20
"t4" .03"vstmax" .10 "vstmin" -.10

ieeegl 9003 "OCOGT3" 13.80"1":#9 mwcap=190 "k"25"t1" 0.0 "t2" 0.00 "t3" 0.1 "uo" 1.0
"uc" -10 "pmax" 1 "pmin" 0.00 "t4" .0 "k1" 1.0 "k2" 1.0 "t5" 0.0 "k3" 0.0 "k4" 0.0 "t6" 0.0 "k5" 0.0
"k6" 0.0 "t7" 0.0 "k7" 0.0 "k8" 0.0 "db1" .0 "eps" 0.0 "db2" .0 "gv1" 0.0 "pgv1" 0.0 "gv2" 0.0 "pgv2"
0.0 "gv3" 0.0 "pgv3" 0.0 "gv4" 0.0 "pgv4" 0.0 "gv5" 0.0 "pgv5" 0.0 "gv6" 0.0 "pgvé" 0.0

gentpf 9004 "OCOGT4" 13.80 "1 " : #9 mva=190.47 "Tpdo" 12.4 "Tppdo” 0.05 "Tpqo" 12.4
"Tppqo" 0.05 "h" 4.00 "d" .0 "Ld" 2.83 "Lq" 2.59 "Lpd" .241 "Lpq" .290 "Lppd" .174 "Lppq" .210
"L1" 240 "S1" .0500 "S1.2" .300 "ra" .0009 "Rcomp” 0 "Xcomp" 0 "accel” 0.5gentpf 9004
"OCOGT4" 13.80 "1 " : #9 mva=190.47 "Tpdo" 12.4 "Tppdo" 0.05 "Tpgo" 12.4 "Tppqo” 0.05 "h"
0.88 "d" .0 "Ld" 2.83 "Lq" 2.59"Lpd" .241"Lpq" .290 "Lppd" .174"Lppq" .210"L1" .240"S1"
.0500"S1.2" .300 "ra" .0009 "Rcomp” 0 "Xcomp" 0"accel" 0.5

esac8b 9004 "OCOGT4" 13.80"1 " :#9 "Tr" 0.0 "Kpr" 84 "Kir" 5 "Kdr" 10 "Tdr" 0.1 "Vrmax"
28.15 "Vrmin" 0 "Ka" 1"Ta" 0 "Te" 1.4 "Viemax" 22.4 "Vemin" 0 "Ke" 1 "Kc" 0.47 "Kd" 0.97 "E1"
6.9 "SE1" 0.15 "E2" 9.2"SE2" 2.07 "vtmult" 0.0 "spdmlt" 0.0 '

pss2a 9004 "OCOGT4" 13.80"1":#9 "j1"1"k1"0"j2"3 "k2" 0"tw1" 2 "tw2" 2 "tw3" 2 "tw4" 0
"t6" 0 "t7" 2 "ks2" 0.2 "ks3" 1 "ks4" 1 "t8" 5 "9" .1 "n" 1 "m" 5 "ks1" 10. "t1".25 "t2" .04 "t3" .20
"t4" .03"vstmax" .10 "vstmin" -.10

iecegl 9004 "OCOGT4" 13.80"1":#9 mwcap=190 "k" 25 "t1" 0.0 "t2" 0.00 "t3" 0.1 "uo" 1.0
"uc" -10 "pmax" 1 "pmin" 0.00 "t4" .0 "k1" 1.0 "k2" 1.0 "t5" 0.0 "k3" 0.0 "k4" 0.0 "t6" 0.0 "k5" 0.0
"k6" 0.0 "t7" 0.0 "k7" 0.0 "k8" 0.0 "db1" .0 "eps” 0.0 "db2" .0 "gv1" 0.0 "pgv1" 0.0 "gv2" 0.0 "pgv2"
0.0 "gv3" 0.0 "pgv3" 0.0 "gv4" 0.0 "pgv4" 0.0 "gv5" 0.0 "pgv5" 0.0 "gv6" 0.0 "pgv6” 0.0

gentpf 9005 "OCOGTS" 13.80 "1 " : #9 mva=190.47 "Tpdo" 12.4 "Tppdo" 0.05 "Tpqo" 12.4
"Tppqo" 0.05 "h" 4.00 "d" .0 "Ld" 2.83 "Lq" 2.59 "Lpd" .241 "Lpq" .290 "Lppd" .174 "Lppq" .210
"L1".240 "S1".0500 "S1.2" .300 "ra" .0009 "Rcomp" 0 "Xcomp" 0 "accel" 0.5gentpf 9004
"OCOGT4" 13.80"1":#9 mva=190.47 "Tpdo" 12.4 "Tppdo" 0.05 "Tpqo" 12.4 "Tppqo" 0.05 "h"
0.88"d" .0 "Ld" 2.83 "Lq" 2.59"Lpd" .241"Lpq" .290 "Lppd" .174"Lppq" .210"L1" .240"S1"
.0500"S1.2" .300 "ra" .0009 "Rcomp" 0 "Xcomp" 0"accel" 0.5

esac8b 9005 "OCOGT5" 13.80"1":#9 "Tr" 0.0 "Kpr" 84 "Kir" 5 "Kdr" 10 "Tdr" 0.1 "Vrmax"
28.15 "Vrmin" 0 "Ka" 1"Ta" 0 "Te" 1.4 "Vfemax" 22.4 "Vemin" 0 "Ke" 1 "Kc" 0.47 "Kd" 0.97 "E1"
6.9 "SE1" 0.15 "E2" 9.2"SE2" 2.07 "vtmult" 0.0 "spdmit" 0.0
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pss2a 9005 "OCOGTS" 13.80"1":#9"j1" 1 "k1" 0"j2" 3 "k2" 0"tw1" 2 "tw2" 2 "tw3" 2 "tw4" 0
"e" 0 "t7" 2 "ks2" 0.2 "ks3" 1 "ks4" 1 "™t8" .5 "t9" .1 "n" 1 "m" 5 "ks1" 10. "t1".25 "t2" .04 "t3" .20
"t4" .03"vstmax" .10 "vstmin" -.10

ieeegl 9005 "OCOGTS" 13.80"1":#9 mwcap=190 "k" 25 "t1" 0.0 "t2" 0.00 "t3" 0.1 "uo" 1.0
"uc" -10 "pmax" 1 "pmin" 0.00 "t4" .0 "k1" 1.0 "k2" 1.0 "t5" 0.0 "k3" 0.0 "k4" 0.0 "t6" 0.0 "k5" 0.0
"k6" 0.0 "t7" 0.0 "k7" 0.0 "k8" 0.0 "db1" .0 "eps" 0.0 "db2" .0 "gv1" 0.0 "pgv1" 0.0 "gv2" 0.0 "pgv2"
0.0 "gv3" 0.0 "pgv3" 0.0 "gv4" 0.0 "pgv4" 0.0 "gv5" 0.0 "pgv5" 0.0 "gv6" 0.0 "pgv6" 0.0

gentpf 9006 "OCOGT6" 13.80"1":#9 mva=190.47 "Tpdo" 12.4 "Tppdo" 0.05 "Tpqo" 12.4
"Tppqo" 0.05 "h" 4.00 "d" .0 "Ld" 2.83 "Lq" 2.59 "Lpd" .241 "Lpq" .290 "Lppd" .174 "Lppq" .210
"L1".240 "S1" .0500 "S1.2" .300 "ra" .0009 "Rcomp" 0 "Xcomp" 0 "accel” 0.5gentpf 9004
"OCOGT4" 13.80 "1 " :#9 mva=190.47 "Tpdo" 12.4 "Tppdo" 0.05 "Tpqo" 12.4 "Tppqo" 0.05 "h"
0.88 "d" .0 "Ld" 2.83 "Lq" 2.59"Lpd" .241"Lpq" .290 "Lppd" .174"Lppq" .210"L1" .240"S1"
.0500"S1.2" .300 "ra" .0009 "Rcomp" 0 "Xcomp" 0"accel" 0.5

esac8b 9006 "OCOGT6" 13.80"1":#9 "Tr" 0.0 "Kpr" 84 "Kir" 5 "Kdr" 10 "Tdr" 0.1 "Vrmax"
28.15 "Vrmin" 0 "Ka" 1"Ta" 0 "Te" 1.4 "Vfemax" 22.4 "Vemin" 0 "Ke" 1 "Kc" 0.47 "Kd" 0.97 "E1"
6.9 "SE1" 0.15 "E2" 9.2"SE2" 2.07 "vtmult" 0.0 "spdmit" 0.0

pss2a 9006 "OCOGT6" 13.80"1":#9"j1" 1 "k1" 0"j2" 3 "k2" 0"twl" 2 "tw2" 2 "tw3" 2 "tw4" 0
"t6" 0 "t7" 2 "ks2" 0.2 "ks3ll 1 "ks4ll 1 "t8" '5 "t9" -1 "n" 1 "m" 5 "kslll 10. "tl".zs "t2" .04 "t3" '20
"t4" .03"vstmax" .10 "vstmin" -.10 :

iecegl 9006 "OCOGT6" 13.80"1": #9 mwcap=190 "k" 25 "t1" 0.0 "2" 0.00 "t3" 0.1 "uo" 1.0
"uc" -10 "pmax" 1 "pmin" 0.00 "t4" .0 "k1" 1.0 "k2" 1.0 "t5" 0.0 "k3" 0.0 "k4" 0.0 "t6" 0.0 "k5" 0.0
"k6" 0.0 "t7" 0.0 "k7" 0.0 "k8" 0.0 "db1" .0 "eps" 0.0 "db2" .0 "gv1" 0.0 "pgv1" 0.0 "gv2" 0.0 "pgv2"
0.0 "gv3" 0.0 "pgv3" 0.0 "gv4" 0.0 "pgv4" 0.0 "gv5" 0.0 "pgv5" 0.0 "gv6" 0.0 "pgv6" 0.0

gentpf 9007 "OCOGT7" 13.80"1":#9 mva=190.47 "Tpdo" 12.4 "Tppdo" 0.05 "Tpqo" 12.4
"Tppqo” 0.05 "h" 4.00 "d" .0 "Ld" 2.83 "Lq" 2.59 "Lpd" .241 "Lpq" .290 "Lppd" .174 "Lppq" .210
"L1" .240 "S1" .0500 "S1.2" .300 "ra" .0009 "Rcomp” 0 "Xcomp" 0 "accel" 0.5gentpf 9004
"OCOGT4" 13.80"1": #9 mva=190.47 "Tpdo" 12.4 "Tppdo" 0.05 "Tpgo" 12.4 "Tppqo" 0.05 "h"
0.88 "d" .0 "Ld" 2.83 "Lq" 2.59"Lpd" .241"Lpq" .290 "Lppd" .174"Lppq" .210"L1" .240"S1"
.0500"S1.2" .300 "ra" .0009 "Rcomp" 0 "Xcomp" 0"accel”" 0.5 ‘

esac8b 9007 "OCOGT7" 13.80"1":#9 "Tr" 0.0 "Kpr" 84 "Kir" 5 "Kdr" 10 "Tdr" 0.1 "Vrmax"
28.15 "Vrmin" 0 "Ka" 1"Ta" 0 "Te" 1.4 "Vfemax" 22.4 "Vemin" 0 "Ke" 1 "Kc" 0.47 "Kd" 0.97 "E1"
6.9 "SE1" 0.15 "E2" 9.2"SE2" 2.07 "vtmult" 0.0 "spdmlt" 0.0

pss2a 9007 "OCOGT7" 13.80"1":#9"j1" 1 "k1" 0 "j2" 3 "k2" 0"tw1" 2 "tw2" 2 "tw3" 2 "tw4" 0
"t6" 0 "t7" 2 "ks2" 0‘2 "ks3" 1 "ks4" 1 "t8" .5 "t9" .1 "n" 1 "m" 5 l'kslll 10. "t1“.25 llt2“ .04 “t3" .20
"t4" 03"vstmax" .10 "vstmin" -.10

jecegl 9007 "OCOGT7" 13.80"1":#9 mwcap=190 "k" 25 "t1" 0.0 "t2" 0.00 "t3" 0.1 "uo" 1.0
"uc" -10 "pmax" 1 "pmin" 0.00 "4" .0 "k1" 1.0 "k2" 1.0 "t5" 0.0 "k3" 0.0 "k4" 0.0 "t6" 0.0 "k5" 0.0
"k6" 0.0 "t7" 0.0 "k7" 0.0 "k8" 0.0 "db1" .0 "eps" 0.0 "db2" .0 "gv1" 0.0 "pgv1" 0.0 "gv2" 0.0 "pgv2" .
0.0 "gv3" 0.0 "pgv3" 0.0 "gv4" 0.0 "pgv4" 0.0 "gv5" 0.0 "pgv5" 0.0 "gv6" 0.0 "pgv6" 0.
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POWER ENGINEERS, INC.

APPENDIX‘D: LIST OF MULTIPULE ELEMENT CONTINGENCES
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POWER ENGINEERS, INC.

OUT;\ GE OUTAGE
1 Cholla — Saguaro 500kV and Cholla Sugarloaf 500kV
2 Cholla - Pinnacle Peak 345kV 1 and 2
3 Cholla — Saguaro 500kV and Cholla 500/345kV
4 Cholla - Saguaro 500kV and Coronado - Silverking 500kV
5 Cholla — Sugarioaf 500kV and Cholla 500/345kV
6 Four Corners — Moenkopi — Eldorado 500kV
7 Four Corners — Cholla 345kV 1 and 2
8 Gita River — Jojoba 500kV 1 and 2
9 Jojoba — Hassayampa 500kV and Jojoba - Kyrene 500kV
10 Jojoba - Kyrene 500kV and Palo Verde — Rudd 500kV
11 Navajo — Dugas 500kV and Navajo — Crystal 500kV
12 Navajo - Moenkopi 500kV and Navajo Crystal 500kV
13 Navajo — Dugas — Yavapai 500kV
14 Navajo — Moenkopi 500kV and Navajo - Dugas 500kV
15 Palo Verde - Colorado River 500kV and Palo Verde — Hassayampa 500kV
16 Palo Verde - Colorado River 500kV and Palo Verde — Rudd 500kV
17 Palo Verde — Colorado River 500kV and Palo Verde — Westwing 500kV
18 Palo Verde — Rudd 500kV and Palo Verde - Hassayampa 500kV

PHX 171-694 (SR-06) APS (04/11/14) JS 133887
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POWER ENGINEERS, INC.

OUTAGE

# OUTAGE

19 Palo Verde — Westwing 500kV and Palo Verde — Rudd 500kV

20 Hassayampa — North Gila 500kV and Hassayampa ~ Hoodoo Wash 500kV
21 Morgan - Pinnacle Peak 500kV and Raceway to Pinnacle Peak 230kV
22 Navajo — Dugas 500kV and Moenkopi — Cedar Mountain 500kV

23 Navajo ~ Dugas 500kV and Yavapai - Westwing 500kV

24 Navajo — Moenkopi 500kV and Navajo — Dugas 500kV

25 Palo Verde — Hassayampa 500kV 1 and 2

26 Palo Verde — Westwing 500kV 1 and 2

27 Yavapai — Westwing 500kV and Morgan — Westwing 500kV

28 Cholla - Saguaro 500kV and Saguaro — San Manuel 115kV

29 Single line to ground (SLG) Chotla Unit 2 and Cholla 500/345kV

30 SLG Navajo Unit 1 and Navajo — Dugas 500kV

31 SLG Palo Verde Unit 1 and Palo Verde — Westwing 500kV

32 SLG Cholla — Sugarloaf 500kV and Cholla 500/345kV

33 SLG Stuck Breaker Pinnacle Peak North 230kV Bus

34 SLG Stuck Breaker Pinnacle Peak West 230kV Bus

35 Stuck Breaker Pinnacle Peak Center 230kV Bus

36 Stuck Breaker Pinnacle Peak East 230kV Bus

PHX 171-694 (SR-06) APS (04/11/14) IS 133887
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POWER ENGINEERS, INC.

OUTAGE

# OUTAGE
37 Stuck Breaker — Pinnacle Peak — Mazatzal 345kV, PP/PP East 345/230kV, and PP/PP Center
345/230kV
38 Stuck Breaker Pinnacle Peak 345kV Bus
39 Stuck Breaker Westwing — Morgan 500kV and Westwing 500/230kV
40 Stuck Breaker Palo Verde — Westwing 500kV and Westwing 500/230kV
41 Stuck Breaker Yavapai — Westwing 500kV and Westwing 500/345kV
PHX 171-694 (SR-06) APS (04/11/14) JS 133887 REV. B
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Attachment A

Transient Stability Analysis Results
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2018 HS — Ocotillo 330 MW Dispatch

N-1 Contingencies
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV) aote EHV Voltages (500 kV)

0.50 | 0150
0.0 10.0 0.0 10.0
Time( sec ) " Time ( sec .
0.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 u 14001 o 0.0 1 1 1.2000
0.5000 a vbus 14221 PPAPS W 230.0 0 0.0 1 1 vi 14003 0 0.0 1 1 1.2000
5000 a vbus 14203 CASGRAPS 230.0 0 ol g ts us 15021 0 00 1 1 12000
LA 5.5000 a vbus 1423 VERDE N 2 1 15000 a vbus 26048 0 11 1.2000
@ 0.5000 a vbus 15230 RUDD 230.0 0 W e e Q 0.5000 a vbus 15011 KYRENE 500.0 0 0.0 s 1.2000
0.5000 a vbus 14005 WESTWING 500.0 0 0.0 1 1 1.2000

Rotor Angles Frequencies (500 kV)
120.00 60.50 : :

Dl
1
-120.00 I | 58550 I |
0.0 10.0 0.0 10.0
Time( sec ) 5 Time( sec ) ¥
14903 CHOLLA4 22.0 o 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 0 0.0 1 1 60.5000
14914 FCNGN4! 22.0 0 0.0 1 1 59.5000 a fbus 14003 NAVAJO i 0 0.0 1 1 60 00
8 15383 o %6 0 0 ] 1 1 8 23 5 J a EEU? 1}51)2(1 Flrkw o (3 0.0 1 1
/Q‘ 14964 cTs 138 0 9.0 1% 1 ‘430:0000 Q 59,5000 a fbus 15011 "CETRENE 800.0 0 R
14967 WPCCSCT2 15.0 0 0.0 1 1 120.0000 59.5000 a fbus 14008 WESTWING 500.0 o 0.0 1 1
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
Updated by SRP,APS,WAPA, SWTC, TEP
Page 1
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV) EHV Voltages (500 kV)

Time( sec ) . .
0.5 vbus 14231 WESTWNGW 230.0 0 0.0 1] 1 1.2000 0.5000 a vbus 14001 FOURCOL 500.0 0 0.0 1 1 1.2000
0.5 vbus 14221 PPAPS W 230.0 [ 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 0 0.0 1 1 1.2000
0 vbus 14203 CASGRAPS 230.0 0 0.0 1 1 1.2000 0. 5000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
2500 2 vbus 12230 VERDE N 230 o 1 | 1.2000 0.8000 4 vbus 260 MCCULLGH 5000 & 1 1 12000
0.5000 a vbus 15230 RUDD 230.0 ] 0.0 1 1 1.2000 0.5000 a vbus 1501 KYRENE 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 0 0.0 1 1 1.2000

Rotor Angles Frequencies (500 kV)

Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 ) 0.0 1 1 80.5¢
-120.0000 a ang 14914 FCNGN4CC  22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 60 5¢
-120.0000 a ang 15981 NAVAJO | 26.0 0 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 60. 5000
1200000 » mng 14931 PALOVEDL 24 .0 0 (L) 1 11200000 505000 2 fbus 26048 MOCULLGH 5000 o o ] 1 B0, 5000
-120.0000 a ang 14964 YUCCACT4 13.8 0 0.0 i 1 120.0000 59.5000 a s 15011 KYRENE 500.0 Q 0.0 1 1 60.5000
-120.0000 a ang 14967 WPCCS5CT2  15.0 0 0.0 1 1 120 0000 59.500C a fbus 14005 WESTWING 500.C 0 0.0 1 1 60. o

2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
Updated by SRP,APS,WAPA, KSWIC,TEP
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2018 Heavy Summer Detailed Planning Case
1 20 Arizona Voltages (230 kV) 1 20 EHV Voltages (500 kV)
SN X
L= | | == | h 4
A\l
1
0.50 0.50
0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14001 FOUI 0 0.0 1 1 1.2000
G 5000 a vbus 14221 PPAPS W 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14003 0 0.0 I 1 1.2000
é 0.5000 a vbus 14203 CASGRAPS 230 0 o] 0.0 1] I 1.2 o §DOO a vbus 15021 0 0.0 1 1 1.2000
(L5000 A vbus 14230 VERDE N 2330 Q2 o 1 1 1. 240 Q5000 a vbus 26048 G 0.0 ] 1 1.2008
0.5000 a vbus 15230 RUDD 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15011 o 0.0 1 1 1.2000
0.5000 a vbus 14005 0 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV
120.00 , € 60.50_ 4 ( )
=] = Sl Tl A
o =
H—t+—+ +
-120.00 59.50
0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 0 c.0 1 1 60. 5000
-120.000C a ang 14914 FCNGN4CC 22 0 4] 0.0 1 1 59 5000 a fbus 14003 NAVAJO 500.0 Q 0.0 1 1 60 5
- a ang 15981 NAVAJO 1 26.0 0 6.0 1 1 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 ] 1 605000
1A g 14931 PALOVRDL  24.0 i i 1 1 595000 & fhus 26048 L MCCULLGH 3000 & 0.0 1 i B 5000
- 12 0 a ang 14964 13.8 0 C.0 1 1 59.5000 a fbus 15011 KYRENE 500.0 0 0.0 1 1 605
-120.0000 a ang 14967 WPCC5CTZ 15,0 0 0.0 1 1 59.5000 a fbus 14005 WESTWING 500.0 0 0.0 1 1 60, 5000
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
Updated by SRP,APS,WAPA,SWTC,TEP
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV)

EHV Voltages (500 kV)

1.20 1.20
1 3 ™ | | |
I’ L=} V[ Vo e
i
0.50 0.50
0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14001 IRCt 0 0.0 1 1 . 2000
0.5000 a vbus 14221 PPAPS 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 0 0.0 1 1 2000
0.5000 a vbus 14203 CASGRAPS 230.0 Q 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500 0 [} 0.0 1 1 .2000
B.5000 & vbus 14230 VERDE 230.0 o 0.0 ] i 1.2000 05060 2 vbus 26048 MCCULLGH 5608 0 a 1 1 2000
é 0.5000 a vbus 15230 RUDD 230.0 Q 0.0 1 ] é 0.5000 a vbus 11 KYRENE 50C. 0 0 0.0 1 1 .2000
0.5000 a vbus 14005 WESTWING 500 O ] 0.0 1 1 . 2000
Rotor Angles Frequencies (500 kV
120.00 8 60.50_ -4 ( )
P T =
o
-+ + -+ y
G- N EAOOES
-120.00 59.50
10.0 0.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 59.5000 a fbus 14001 FOURCORN 500.0 [ 0.0 1 1 60.5000
-120 0000 a ang 14914 FCNGN4CC  22.0 3] 0.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJO 500 ¢ i) 0.0 1 1 60.5000
-120.0000 a ang 15981 NAVAJO 1 26.0 0 0.0 1 11 5000 a fbus §5021 PALOVRDE 500.0 0 0.0 1 1 605000
W0 A s 14931 PALOVRDE  24.0 0 L 1 120.0000 59. 500 Thus 26048 MCCULLGH 500 .0 8] o 1 ] B, 5000
-120.0000 a ang YUCCACT4 13.8 [+] 0.0 1 1 120.0000 N a fbus 15011 KYRENE 500.0 0 0.0 1 1 N
é -120.0000 a ang 14967 WPCCSCTZ 150 o 0.0 1 1 1200000 59.5000 a fbus 14005 WESTWING 500 O 4] 0.0 1 1 60.5000
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
Updated by SRP,APS,WAPA,KSWTC, TEP
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2018 Heavy Summer Detailed Planning Case
L 20 Arizona Voltages (230 kV) 1 20 EHV Voltages (500 kV)
|
I
0.50 I 0.50
0.0 10.0 0.0 10.0
Time( sec ) ) . Time( sec ) .
% 0.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 é 0.5000 a vbus 14001 Q 0.0 1 1 2000
0.5000 a vbus 14221 PPAPS W 230 0 4] 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500 .0 0 0.0 J O 2000
vbus CASGRAPS 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 ) 0.0 1 1 2000
3 vhbus VERDF N 232 & 9] 1] ] 1.2000 5000 a  vbus 26048 MCCULLGH 5001 1 1 1 2000
vbus RUDD 230.C 0 0.0 1 1 1.2000 0.5000 a vbus 15011 KYI 00.0 0 0.0 1 1 . 2000
0.5000 a vbus 14005 WESTWING 500.0 0 0.0 1 1 2000
Rotor Angles Frequencies (500 kV
120.00 g 60.50_ 4 ( )
...... - ’ A
o a }
-120.00 59.50
0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 00 t 1 120.00C0 50.5000 a fbus 14001 FOURCORN 500.0 0 0.0 1 1 60.500!
120.0000 a ang 14914 ECNGN4CC  22.0 4] 0.0 1 1 120.0000 59 5000 a fbus 14003 NAVAJQ 500.0 0 Q.0 t 1 605000
A SN BaRi AR M ppmeimi d NN
S lieed  Yhcoard 138 6 06 1 1 1500000 é 59.3000 & foas 1300 “KireNe 400.0 0 58 1 1 60 000
-120.0000 a ang 14967 WPCC5CTZ 15.0 0 0.0 1 1 120.0000 59 5000 a fbus 14005 WESTWING 500.0 0 0.0 1 1] 60. 5000
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
Updated by SRP,APS,WAPA,SWIC, TEP
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2018 Heavy Summer Detailed Planning Case
| 20 Arizona Voltages (230 kV) L 20 EHV Voltages (500 kV)
0.50 0.50
0 10.0 0.0 10.0
Time( sec ) - Time( sec ) .
0.5000 a vbus 14231 WESTWNI .0 0 0.0 1 1 1.2000 0.5000 a vbus 14001 0 0.0 1 1 1.2000
0.5000 a vbus 14221 PPAPS W 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14003 0 0.0 1 1 1.2000
0.5000 a vbus 14203 CASGRAPS 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15021 0 0.0 1 ] 2000
2,508 & vbus 14220 VERDE N 230.G O G.0 1 1 1.2000 0.5000 a  vhus 26048 i 1 1 12000
% 0.5000 & vbus 15230 RUDD 230.0 0 0.0 1 1 1.2000 % 0.500C a vbus 15011 a 0.0 1 1 1.2000
0.5000 a vbus 14005 0 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV
120.00 g 60.50_ -3 ( )
@y O N O- X €
==
AL+ +
-120.00 59.50
10.0 0.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4Y 22.0 o 0.0 1 1 120.0000 59,5000 a fbus 14001 FOURCORN 500.0 Q 6.0 1 1 . 5
-120.0000 a ang 14914 FCNGN4CC 22 .0 [ 0.0 1 1 120 0000 59.5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 60. 5000
-120.0000 a2 ang 15981 NAVAJO 1 26.0 ] 0.0 1 1 120 0000 59.5000 a fbus 15021 PALOVRDE 500.0 0 Q.0 1 1 6051
120.0005 o gt 14031 PALOVRDY 24,0 0. 1 11200000 39 5000 a4 fhus 26048 MCCULLGH 5000 9] 0.0 ] ] 63 5000
-120.0000 a ang 14964 ICCACT4 13.8 0 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 Q 0.0 1 1 605000
é -120.0000 a ang 14967 WPCC5CT2  15.0 0 6.0 ] 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 [} 0.0 1 1 60. 5000
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
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2018 Heavy Summer Detailed Planning Case
L 20 Arizona Voltages (230 kV) 1 20 EHV Voltages (500 kV)
i | | ™
=T = vy v
0.50 0.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
% vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 0.500C a vbus 14001 FOURCORN 500.0 [+] 0.0 1 1 . 2000
vbus 14221 PPAPS W 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 o 0.0 1 1 1.2000
vbus 14203 CASGRAPS 230.0 0 0.0 1 1 1.200¢ 0.5000 a vbus 15021 500.0 0 0.0 1 1 1.2000
OO0z vbus 14230 VERDE N 230 O 0 o L | 1.2000 5000 a vhus 26048 MCCULLGH 5000 06 i I 12000
vbus 15230 RUDD 230.0 0 0.Q 1 1 1.2000 0.5000 a vbus 15014 KYRENE 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 0 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV
120.00 8 60.50_- - o4 ( )
AV 4 > N N £
=
N —p- ~— +
-120.00 59.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 56.5000 a fbus 14001 FOURCORN 500.0 0 0.0 1 1 60. 5000
-120.0000 a ang 14984 EFCNGN4CC 22 0 0 0.0 1 1 120.0000 59.5000 a fbus 14003 0 0.0 1 1 605000
122 9000 a any lf,)ﬁ&l !Ay‘ 01 iﬁ? U" 0‘ Q 1 : 12¢ 5352‘9’0 a lﬂ::uf; 159\‘/2“% ¢ 9 2,0 1 1 sg 29%
11350000 4 e lied  yoocacn 138 0 86 1 11 25,3000 & fbas 15011 KYRENE 0 o0 1 1 80.5500
-120.0000 a ang 14967 WPCC5CT2  15.0 0 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 0 0.0 1 1 60. 5¢
2018 Heavy Summer AZ Coordinated Case
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2018 Heavy Summer Detailed Planning Case

'

Arizona Voltages (230 kV) EHV Voltages (500 kV)

1.20 1.20
™ ™5
= v —
0.50 . 0.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
% 0.5000 a vbus 14231 230.0 0 0.0 1 i 1.2000 é 0.5000 a vbus 14001 FOURCORN 500.0 0 0.0 1 1 .2000
0.5000 a vbus 14221 PPAPS W 230 O 0 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 0 0.0 1 1 2000
0.5000 a vbus 14203 Ci 30.0 0 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 50C.0 V) 0.0 1 1 2000
65000 & vbus 4230 VERDE N 2300 (] 1 1 {2000 50G0 a  vbus 26048 MCCULLGH 5000 i3 o0 1 1 20080
0.5000 a vbus 15230 RUDD 230.0 0 0.0 1 1 1. 0.5000 a vbus 15011 KYRENE 500.0 0 0.0 1 1 2000
0.5000 a vbus 14005 WESTWING 500.0 aQ 0.0 1 1 . 2000
Rotor Angles Frequencies (500 kV)
120.00 60.50
-120.00 59.50
4] 10.0 0. 10.0
Time( sec ) . Time( sec ) .
-120.000C & ang 14903 CHOLLA4 22.0 0 0.0 1 1 59.5000 a fbus 14001 FOURCORN 500.0 [\] 0.0 ] 1 60. 5
-120 0000 a ang 14914 FCNGN4CC  22.0 0 0.0 1 1 59.500C a fbus 14003 NAVAJO 500.0 0 0.0 i 1 60.5000
-1, 0000 a ang 15881 NAVAJO 1 260 0 0.0 13 1 59.5000 a fbus 15021 PALOVRDE 500.0 [ 0.0 t 1 605
120.0000 & ang 14931 PALOVRDI  24.0 o Q.0 1 ! 59 5000 a  fhus 26048 MCCULLGH 500 .5 ¢ 4] 1 t BO . EN0
-120.0000 a ang 14964 YUCCACT4 13.8 0 0.0 1 1 59.5000 & fbus 15011 KYRENE 500.0 0 0.0 1 1 60. 5
-120.0000 a ang 14967 WPCCsCT2 150 0 0.0 1 1 120.0000 59 6000 a fbus 14005 WESTWING 500.0 0 0.0 [} 1 60,5000

2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
Updated by SRP,APS, WAPA, SWTC,TEP
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2018 Heavy Summer Detailed Planning Case
120 Arizona Voltages (230 kV) | 20 EHV Voltages (500 kV)
’ £
, S S s
0.50 50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
14231 WESTWNGY 230.0 4] G.0 1 1 1.2000 0.500C a vbus 14001 FOURCORN 500.0 0 Q.0 1 1 1.2000
14221 PPAPS % 230.0 ] 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 [ 0.0 1 1 12000
IQZOB\ CASCRAP‘ 9 9 9 1 1 1 Z)E?gq q 5@0 a vbus 150%[ PlAL:OVRDE ’§qu0 q Q.O ] 1 1 ZOQQ
i3 o 6 86 1 1 Lae G004 Ve 1mm1 ke sap 6 58 1 1 1%
0.5000 a vbus 14005 WESTWING 500.0 ld 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV
120.00 g 60.50_ 4 ( )
3 o
Q-¥y
L= | el Tl
ot
-120.00 59.50
0 10.0 0.0 10.0
Time( sec ) . Time{ sec ) .
14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 Q 0.0 1 1
14914 FCNCN4CC 22 0 Q 0.0 1 1 120.0000 . 59.5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 605000
SR D B e TR Bagi i iR plveies o TN
-120 2 ang 14964 YUCCACT4 13.8 [+ 0.0 1 1 59.5000 a fbus 15011 (YRENE 500.0 0 0.0 1 1 .
-120.0000 a 14967 WPCCSCT2 150 0 0.0 1] 3 59 5000 a fbus 14005 WESTWING 500.0 0 0.0 1 1 60. 5000
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
Updated by SRP,APS,WAPA,SWIC,TEP
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2018 Heavy Summer Detailed Planning Case
120 Arizona Voltages (230 kV) | 20 EHV Voltages (500 kV)
e -
0.50 0.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
é 0.5000 a vbus 14231 WESTWNGW 230 0 0 0.0 1 1 1.2000 % 0.5000 a vbus 14001 FOURCORN 500.0 0 .0 1 1 1.2000
0.5000 a vbus 14221 PPAPS W 230.0 0 0.0 3 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 4] 0.0 1 1 1.2000
0.5000 a vbus 14203 CASGRAPS 230.0 0 0.0 1 1 1.2000 0. 5000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
05000 & vbus 14230 VERDE N 2300 o .0 I 1 200 5000 a vhu 26048 MCCULLGH 50G.0 o 1 L 1.2000
0.5000 a vbus 15230 RUDD 230.0 0 c.0 1 ] 1.2000 0.500C a vbus 15011 KYRENE 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 50C.0 o] 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV
120.00 g 60.50_ o4 ( )
N
o
Hpy =
e —a e }
-120.00 59.50
0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 HOLLA4 22.0 0 0.0 1 1 120.0000 59,5000 a fbus 14001 IRCORN 5 Q .0 1 1 60.5000
B X IR WoLT 28 8 321 118 S00a fue 103 Vo000 o 80 1 1 B
120 0000 & ag 14931 PALOVRDI  24.0 8] [t 4] 3 11200000 5 5000 n fhus 26048 MCOULLGH 5001 Q o.c L ] 60 5000
-120.0000 a ang 14964 YUCCACT4 13.8 0 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 0 0.0 1 1 80. 5000
-120.0000 a ang 14967 WPCC5CTZ 15.0 4] c.0 1 1 120 0000 59.5000 a fbus 14005 WESTWING 500.0 0 0.0 1 1 60. 5000
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Updated by SRP,APS,WAPA,SWTC,TEP
) Page 1
smi1a#13b_330_CHOLLA_PRECHCYN_345_cktl.chf C:\Plot
@ PHX 171-694 (SR-06) APS (04/11/14) JS 133887 64 REV.B
Fri Mar 28 12:11:46 2014




2018 Heavy Summer Detailed Planning Case
1 20 Arizona Voltages (230 kV) 1 20 EHV Voltages (500 kV)
1 45 )
0.50 0.50 .
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
vbus 14231 WESTWNGW 230.0 0 0.0 1 ¥ 1.2000 0.5000 a vbus 14001 FOURCORN 0 0.0 1 1 1.2(
vbus 14221 PPAPS W 230 .0 0 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 Q 0.0 1 1 1.2000
vbus 14203 CASGRAPS 230.0 [+ 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
vhus 14230 VERDE N 2306 8.0 1 1 1.2000 05000 a vhus 26048 MCCIE LGH 500 0 O G | L 1.2000
vbus 15230 RUDD 230.C [ 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 1400! WESTWING 500.0 o] 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV
120.00 € 60.50_. ' °d ( )
I y
Lo = = b E IS E ~ g
W:ﬁq oA
T Nt —
¢
-120.00 59.50
0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14914 FCNGN4CC  22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 60. 5000
-120.0000 a ang 15981 NAVAJO 1 26.0 0 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 50C.0 0 0.0 1 1 60. 5000
1200000 o ang 14031 PALOVRDE 24,0 { 0.0 1 1120, 0850 54 00 @« fbus 26048 NCCULLGH 500, 0 [¢] oo 1 1 60,5000
-120.0000 a ang 14964 YUCCACT4 13.8 0 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500. 0 0.0 1 1 60. 500
-120.0000 a ang 14967 WPCC5CTZ  15.0 0 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 o} 0.0 1 1 805000
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2018 Heavy Summer Detailed Planning Case
| 20 Arizona Voltages (230 kV) | 20 EHV Voltages (500 kV)
[ | ™ (=1
V= v
0.50
10.0 0.0 10.0
. Time( sec ) .
Q .0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 2] c.0 1 1 1.2000
0 0.0 i i 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 0 00 1 1 1.2000
0 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 ] 0.0 1 1 1.2000
O 1] 1 1.2008 L5000 2 vbus 26048 MCCULLGH 5060 0O o 1 1 12000
o 0.0 1 1 1 0.5000 a vbus 15011 KYRENE 500.0 [+ 0.0 1 1 1.2000
é 0.5000 a vbus 14005 WESTWING 500.0 0 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV
©120.00 g 60.50_ 3 ( )
—J ad ™ 3 X
Mﬁv ﬁxfﬂ
/\ | e b, 4
-120.00 59.50
10.0 0.0 10.0
Time( sec ) . . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 . c.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 0 0.0 1 1
-120.0000 a ang 14914 FCNGN4CC 22 .0 0 0.0 t 1 120.0000 59.5000 a fbus 14003 NAVAJG 500 0 Q 0.0 1 1
- a ang 15981 NAVAJO 1 26.0 0 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1
2 i AR 14031 PALOVRD 240 0 o0 1 L 120.0000 59 5000 A fhus 26048 MWCULLCH 500 .0 o 0.0 1 |
ang 14964 YUCCACT4 13.8 0 0.0 [} 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 0 0.0 1 1
é ang 14967 WPCC5CTZ 15.0 0 0.0 1 1 120.0000 é 59.5000 a fbus 14005 WESTWING 500.0 0 . 0.0 1 1
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2018 Heavy Summer Detailed Planning Case
120 Arizona Voltages (230 kV) 1 20 EHV Voltages (500 kV)
. : .
[ |
= A ™ | g
0.50 0.50
0.0 10.0 0. 10.0
Time( sec ) . .
% 0.5000 a vbus 14231 WESTWNGW 230.0 0 6.0 1 1 1.2000 c. a 1 RCORN 500 [+] 0.0 1 1 1.2000
0.5000 a vbus 14221 PPAPS W 230.0 Q 0.0 1 1 1.2000 o a 1 NAVAJO 500 0 4] 0.0 1 1 1.2000
0.5000 a vbus 14203 CASGRAPS 230.0 o] 0.0 1 1 1.2000 0. a 15021 WVRDE 500 0 6.0 i 1 1.2000
05000 A vbus 14230 ERDE N 230.0 0 i 1 1 1.2000 05000 a 3415 26048 GH 2000 7 o t 1 I 2000
0.500C a vbus 15230 RUDD 230.0 0 0.0 ] 1 1.2000 0. 5 a 15011 'RENE 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 0 0.0 1 ] 1.2000
Rotor Angles Frequencies (500 kV
120.00 g O o O o P 60.50 q ( )
B l A4 A\ >4 A~ A" 4 Nl
- S OSSNV M S S Y S
L= el L™ L = §
A A
v
+ 4 s +
B¢
-120.00 59.50 :
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 [+ 0.0 1 1 80.5000
-120.0000 a ang 149t4 FCNCN4CC  22.0 o 6.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1] 805000
-120.0000 a ang 15981 NAVAJO 1| 26.0 [ 0.0 1 1 120 0000 59.5000 a fbus 15021 PALOVRDE 500.0 ¢ 0.0 1 1 . 5001
128 Mo g 14031 PALOVRDL 24 Q0 [ 1 11200000 59 G000 & 1hus 26048 MCCULLGH 500 0 ko 0.0 1 ] B0 5000
-120.0000 a ang 14964 YUCCACT4 13.8 [ 0.0 1 1 120.00C0 59 5000 a fbus 15011 KYRENE 500.0 0 0.0 1 1 . 50!
-120.0000 a ang 14967 WPCCSCT2  15.0 ] 0.0 1] 1 120.0000 59 9000 a fbus 14005 WESTWING 500.0 o 0.0 1 1 60. 5000
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2018 Heavy Summer Detailed Planning Case
| 20 Arizona Voltages (230 kV) L 20 EHV Voltages (500 kV)
[ o |
Tl
0.50 0.50
0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
% 0.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 % 0.5000 a vbus 14001 FOURCORN 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14221 PPAPS W 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 0 0.0 1 1] 1.2000
0.5000 a vbus 14203 CASGRAPS 230.0 o] 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
205000 & vbus 14230 VERDE X 230 & .0 1 1 t.2000 GO0 a vbus 26048 MOCHLIGH 3GG.0 G o 1 1 12000
0.5000 a vbus = 15230 RUDD 230.0 0 0.0 1 1 1.2000 Q.5000 a vbus 15011 KYRENE 50C O Q 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 0 8.0 1 1 1.2000
Rotor Angles Frequencies (500 kV
120.00 g 60.50_ 9 ( )
v ﬁ%#": a €
= A | =TA A
g- = =2 -2
ST 4 = }
-120.00 59.50
0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
-120. ang 14903 4 22.0 0 0.0 1 1 120.0000 59,5000 a fbus 14001 FOURCORN 500.0 [+] 0.0 1 1 60. 5000
-120.0000 a ang 14914 FCNCN4CC 220 0 0.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 605000
-1 0000 a ang 15981 NAVAIO 1 260 o 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 5000
RIpY 14031 PALOVRDY 240 o 0.0 | 112006000 39 5000 n thus 26048 NCCULLGH 5000 o n.e L 3 80 5000
ang 14964 CACT4 13.8 0 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 0 0.0 1] 1 60.5000
-120.0000 a ang 14967 WPCCSCT2 15.0 0 0.0 1 1 120.0000 é 59.5000 a fbus 14005 WESTWING 500.0 o 0.0 ] 1 60. 5000
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2018 Heavy Summer Detailed Planning Case
1 20 Arizona Voltages (230 kV) | 20 EHV Voltages (500 kV)
i =
Rl
I
|
0.50 0.50
0.0 10. 0.0 10.0
Time( sec ) . Time( sec ) .
5000 a vbus 14231 0 0.0 1 1 0.5000 a vbus 1 1 FOURCORN 500.0 o 0.0 1 1 . 0
14221 0 6.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 a 0.0 1 1 2000
14203 0 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 o) 0.0 1 1 2000
14231 o [ 1 | 1.2000 0.500C a  vbus 206048 MCCULLGH 5000 G 0.0 t 1 2000
é 52 o 0.0 1 1 1.2000 é 0.5000 a vbus 15011 KYRENE 500.0 0 0.0 1 1 2000
0.5000 a vbus 14005 WESTWING 500.0 o 0.0 1 1 2000
Rotor Angles Frequencies (500 kV
120.00 8 60.50_ - °d ( )
o ;
o
-120.00 59.50
_ 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 & ang 14803 CHOLLA4 22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 14914 FCNGN4CC  22.0 0 c.0 1 1 120 0000 59.5000 a fbus 14003 NAVAJQ 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 15981 NAVAJIO 1 260 o 0.0 1 1 20 0 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 605000
1200000 o ang 14931 PALOVRIYL 24 O o 0.0 1 1 i B2.5000 4 fhus 26048 MOCULLGH 5008 o na 1 ] 805000
-120.0000 a ang 14964 CACT4 13.8 0 0.0 1 1 120, 59.5000 a fbus 15011 KYRENE 500.0 4] 0.0 i i 60. 5
-120.000C a ang 14967 WPCCS5CT2. 15.0 0 0.0 [} i 120.0000 59.5000 a fbus 14005 WESTWING 500.0 0 0.0 1 i 80.5000
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV) EHV Voltages (500 kV)

1.20 1.20
0.50 0.50
0.0 10.0 0.0 10.0
Time( sec ) . . Time{ sec ) ;
14231 WESTWNGW 230.0 [ 0.0 1 1 2000 0.5000 a vbus 14001 FOURCORN 500.0 0 0.0 1 1 1.2000
14221 PPAPS W 230.0 Q 0.0 1 1 . 2000 §.5000 a vbus 14003 NAVAJO 500.0 0 0.0 1 1 1.2000
14203 CASGRAPS .0 0 0.0 1 ] 2000 0.5000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
122320 VERDE N 230 & & o 1 1 2000 5000 3 vhus 26048 MCCULLGH 500,06 9] G 1 1 1. 2000
é 15230 RUDD 230.0 [+] 0.0 1 1 . 2000 é 0.5000 a vbus 15011 KYRENE 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 50C.0 o 0.0 1 i 1.2000
Rotor Angles Frequencies (500 kV)
120.00 60.50
e =]
L=
-
. e
e 4
-120.00 59.50
10.0 .0 10.0
Time( sec ) . Time( sec ) .
14903 CHOLLA4 220 0 906 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 0 0.0 1 1 80,5
14914 FCNGN4CC 22 C 0 6.0 1 1 120.000C 59.5000 a fbus 14003 NAVAJO 500.0 o] 0.0 1 1 605000
15981 NAVAJO 1 26 0 0 0.0 1 1 120.0000 59 5000 a fbus 15021 PALOVRDE 500.0 [ c.0 1 1 60.5000
14031 PALOVRDI 24 O 4 1 bo120.0000 59.5000 a  fbus 26048 MCCULLGH 5005 o o 1 1 B0 E000
14964 YUCCACT4 13.8 [s] 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 14 0.0 ] 1 60. 5000
14967 WPCCSCTZ 15.0 4] 0.0 1 1 120.0000 é 59 5000 a fbus 14005 WESTWING 500.C 0 0.0 1 1 60.5000
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
Updated by SRP,APS,WAPA,SWTC, TEP
Page |

sm18#13b_330_CORONADO_STLVERKG_500_ckt!l.chf C:\Plot

@ PHX 171-694 (SR-06) APS (04/11/14) JS 133887 70 REV.B
Fri Mar 28 12:12:1




2018 Heavy Summer Detailed Planning Case
1 20 Arizona Voltages (230 kV) 1 20 EHV Voltages (500 kV)
=
L 4 A 4
I
0.50 0.50 i
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
% 0.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 é 0.5000 a vbus 14001 FOURCORN 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14221 PPAPS W 230.0 0 0.0 1 1 12000 0.5000 a vbus 14003 NAVAJO 500.0 D [ 1] t 1.2000
0. 50( a 14203 CASGRAPS 230.0 0 6.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 0 0 1 1 1.2000
0,50 14220 VERDE X 220 0 6.0 ] ] 1.2000 £.5000 o vbus 26048 MCCULLGH 5060 [ (A 1 i 12000
0 15230 RUDD 230.0 4] o0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 Q Q 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 0 ] 1 i
Rotor Angles Frequencies (500 kV
120.00 g 60.50_ - °d ( )
= nate
[ = |
e
4 + ‘I'L* ™
-120.00 59.50
0 10.0 0.0 10.0
Time( sec ) ) Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 o C.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 Q 0.0 1 1 6C. 5000
-120.0000 a ang 14914 FCNGN4CC  22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 605000
- 120 ang 15981 NAVAJG 1 26.0 ) 0.0 L 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 ] 0.0 ] 1 60.5000
126 ¢ b 14931 PALOVRDL 24 i o 1 1200000 59 5000 4 fhus 26048 MCCULLGH 5000 o o 13 b Q0500
-120 ang 14964 YUCCACT4 13.8 0 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 [+ 0.0 1 t 60. 5000
120.0000 a ang 14967 WPCC5CT2  15.0 0 c.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 o 6.0 1 1 60. 5000
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV)

EHV Voltages (500 kV)

1.20 1.20
0.50
0 10.0
Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 0.5000 a wvbus 14001 'RCORN 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14221 PPAPS W 230.0 0 0.0 1 1 1..2000 0. 5000 a vbus 14003 NAVAJO 500 0 0.0 1 1 1.2000
% 0 5000 a vbus 14203 CA_SGRAPS 230 0 0 0.0 1 1 1.2000 é 0.5000 a vbus 15021 PM:O}IBI?E 500.0 0 0.0 1 1 1 ?000
05000 A vbus 14220 VERDE N 2300 I8 1 ] 1.2000 500G a vbhus 26048 MCCULLGH 506 C il o 1 1 1.2008
0.5000 a vbus 15230 RUDD 230.C 0 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 50C. 0 0 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWENG 500.0 [+ 0.0 1 1 1.2000
Rotor Angles « Frequencies (500 kV
120.00 g 60.50_ o3 ( )
=
R = . } A
-120.00 59.50
10.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 12 59.5000 a fbus 14001 FOURCORN 500.0 [+] 0.0 1 1
-120.0000 a ang 14914 FCNGN4CC  22.0 4] 0.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJO 500 0 3 6.0 1 1
-120.0000 a ang 1598t NAVAJO 1 26.0 0 0.0 1 1 120 59,5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 13
120,008 a0 g 14931 DALOVRDI 24,0 [ 0. 1 11200000 30 5000 u Fhus 26048 MCCULLGH §5C0. 1% o 9] ! 1
120.0000 a ang 14964 YUCCACT4 13.8 o] 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 0 0.0 1 1
é 120.0000 a ang 14967 WPCC5CT2 15.0 o 0.0 3 1 120.00C0 % 59 5000 a fbus 14005 WESTWING 500.0 0 0.0 1 [}
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Developed from WECC 18hs2a CASE
Updated by SRP,APS,WAPA,SWTC,TEP
) Page 1
sm18#13b_330_CRYSTAL_NAVAJO_500_cktl.chf C:\Plot
@ PHX 171-694 (SR-06) APS (04/11/14) JS 133887 72 REV.B
Fri Mar 28 12:12:38 2014




2018 Heavy Summer Detailed Planning Case
| 20 Arizona Voltages (230 kV) 1 20 EHV Voltages (500 kV)
[ | ™
| = W | el hd
L]
0.50 0.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 0.5000 a2 vbus 14001 FOURCORN 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14221 PPAPS W 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 0 0.0 1 1 1.2000
é 9 5UQP a vbus 14”2055 CASERAPS ZSQ [ o 0.0 1 1 1 ZOE)Q é o 5900 a vbus 1 02! P&OV@E 500.0 0 0.0 1 1 1.2000
G3.5000 & vbus 14230 VERDF N 230.0 Q0 a.0 1 | Fo2000 BOC a vbus 26048 MCCULLGH 500, 0 0 o ] ] 12000
0.5000 a vbus 15230 RUDD 230.0 [+ 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 0 0.0 1 ] 1.2000
0.5000 a2 vbus 14005 WESTWING 500.0 i} 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV
120.00 € 60.50- " °9 ( )
A rereaeecr:
/\\ -+
T v M
(¢
-120.00 59.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 59.5000 a fbus 14001 FOURCORN 500.0 0 C.0 1 1 605t
-120.0000 a ang 14914 FCNGN4CC 22 .0 4] 0.0 1 1 59.5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 605000
- 12 ang 15981 NAVAIO ' 26.0 0 0.0 1 1 59 5000 a fbus 15021 PALOVRDE 500.0 4] 0.0 1 1 605000
12 ang; 14931 PALOVRDY 24 0 ) 0.0 1 1 1 1] 59 500 A fbus 26048 MCCULLGH 500 .0 k) 0.0 1 1 605000
- 121 ang 14964 ACT4 13.8 4] 0.0 1 112 59.5000 a fbus 15011 KYRENE 500.0 0 0.0 ! 1 60. 5000
-120.0000 a ang 14967 WPCCS5CT2  15.0 0 0.0 1 1 120.0000 59 5000 a  fbus 14005 WESTWING 500.0 0 0.0 1 1 60,5000
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV) EHV Voltages (500 kV)

1.20

Time( sec ) . Time( sec ) .
142: GW 23C.0 0 0.0 1 1 1.2000 . 14001 FOURCORN 500.0 4] 0.0 1 1 1
14221 PPAPS W 230.0 0 0.0 1 1 1.2000 14003 NAVAJO 500 0 [ 0.0 ] 1 2000
14203 ASGRAPS 230 0 0 0.0 1 1 1.2000 15021 PALOVRDE 500.0 [} 0.0 1 1 2000
3t VERDE N 2230 0 0 oL | 1 1.2000 26048 MCCULLGH 56G.0 & D ¥ 1] 2000
15230 RUI 230.0 [+ 0.0 1 1 1.2000 15011 KYRENE 500.0 0 0.0 1 1 2000
14005 WESTWING 500.0 0 C.0 1 1 2000
120.00 Rotor Angles 60.50 Frequencies (500 kV)
L n
ol l

Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 Q 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 [+] 0.0 1 1 605000
-120.0000 a ang 14914 FCNGN4CC  22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 60.5000
-1, ang 15981 NAVAJO 1 26 0 0 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 60 . 5000
S 14931 PALOVRDL 24 .0 i) (s 1 11200000 50 5000 a fhus 26048 MCCULLGH 50010 o 2.0 1 1 605000
-1 ang 14964 YUCCACT4 13.8 0 0.0 1 1 120.00C0 59.5000 a fbus 15011 KYRENE 500.0 0 0.0 1 [} 60. 5000
-120.0000 a ang 14967 WPCCSCT2 15,0 0 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 4] Q.0 1 1 60. 5000
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2018 Heavy Summer Detailed Planning Case
120 Arizona Voltages (230 kV) L 20 EHV Voltages (500 kV)
R
0.50 0.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
0.500C & vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14001 POURCORN §00.0 0 0.0 1 1 1.2000
% 0.5000 a  vbus 14221 PPAPS W 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 0 0.0 1 1 1.2000
00C a  vbus 14203 CASGRAPS 230.0 0 0.¢ 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
o o0 o vbus 14230 VERDE N 230 & 4] G0 1 i 12000 08000 a4 vbu 206048 MCCULLGH 5000 pxel ] ] 1.2000
. 0 a vbus 15230 RUDD 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 0 0.0 1 1 . 2000
0.5000 a vbus 14005 WESTWING 500.0 o 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV
120.00 8 60.50_ 3 ( )
A . A~ A
Ay > =t
b b
- L Ll
( g
-120.00 59.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 e 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 0 0.0 1 1 60. 5000
-120.0000 a ang 14914 FCNGN4CC  22.0 0 6.0 1] 1 120.0000 59 5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 60. 5000
-120.0000 a ang 15981 NAVAJO 1 26 0 0 0.0 1 1 1200000 5 a fbus 15021 'RDE 500.0 4] 0.0 1 1 80.5000
120 0000 »  wng 14031 PALOVRDT 24,0 i 0.0 1 11200000 Bl 3 fhus 26048 MCCULLGH 500.0 o oo 1 ] B0 5000
-120.0000 a ang 14964 YUCCACT4 13.8 0 0.0 1 1 120.0000 5 a fbus 15011 KYRENE 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 14967 WPCCS5CTZ2  15.0 0 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 0 0.0 1 1 60, 5000
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
Updated by SRP,APS,WAPA,SWTC, TEP
Page 1
sm18#13b_330_DUGAS_MORGAN_500_ckt1.chf C:\Plot
@ PHX 171-694 (SR-06) APS (04/11/14) IS 133887 75 REV.B
Fri Mar 28 12:13:10 2014




2018 Heavy Summer Detailed Planning Case
| 20 Arizona Voltages (230 kV) 120 EHV Voltages (500 kV)
I
0.50 0.50
10.0 0.0 10.0
Time( sec ) . Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 0 0.0 1 1 . 2000
0.5000 a vbus 14221 PPAPS W 230.0 o 0.0 1 1 0.5000 a vbus 14003 NAVAJQ 500 .0 0 0.0 1 ] 2000
0.5000 a vbus 14203 CASGRAPS 230 0 o 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 2000
05000 2 vbhus 14230 VERDE N 230 ¢ < o 1 ] 1.2000 050800 & vhos 26048 MCCULLGH 5000 i ] 1 1 2000
% 0.5000 a vbus 15230 230.0 0 0.0 1 1 2000 é 0.5000 a vbus 15011 KYRENE 500.0 0 0.0 1 [} 2000
0.5000 a vbus 14005 WESTWING 500.0 o 0.0 1 1 2000
Rotor Angles Frequencies (500 kV
120.00 g 60.50_ 3 ( )
x] )
~ A A
W h 4
+ 4 +
q
-120.00 59.50
(o} 10.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 59 5000 a fbus 14001 RN 500.0 0 0.0 1 1]
-120.0000 a ang 14914 FCNGN4CC 22,0 [+ 0.0 ¥ 1 120.0000 59.5000 a fbus 1400 NAVAJO 500.0 0 0.0 1 1
-120.0000 a ang 15981 NAVAID 1 260 [ 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 4] 0.0 1 1
1200000 & ang 14031 PALOVRDL  24.0 &0 1 1 120.0000 549 5000 4 fhw 26048 MOCLLLGH 5000 o o0 L i
-120.0000 & ang 14964 YUCCACT4 13.8 0 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 Q 0.0 1 1
é -120.0000 a2 ang 14967 WPCCSCT2  15.0 0 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 0 0.0 1 1
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2018 Heavy Summer Detailed Planning Case
1 20 Arizona Voltages (230 kV) L 20 EHV Voltages (500 kV)
o8-
0.50 0.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
vbus 1423t WESTWNGW 230.0 0 0.0 1 1 2000 . 14001 FOURCORN 500.0 0 0.0 1 1 1.2000
vbus 14221 PPAPS 230.0 0 0.9 1 1 2000 14003 NAVAJQ 0 4] 0.0 1 1 1.2000
vbus 14203 CASGRAPS 230.0 4] 0.0 1 1 2000 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
A vbus 14230 VERDE N 2300 (e 1 1 2000 26048 NCCULLGH 50C.0 O 0.0 1 1 1 2600
% vbus 15230 RUDD 230.0 0 0.0 1 1 2000 15011 [\ 0 6.0 1 1 1.2000
14005 WESTRING 500.0 0 0.0 t 1 1.2000
Rotor Angles Frequencies (500 kV)'
120.00 g 60.50_- 4 ( )
A AL A | o
Lo
-120.00 59.50
0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 [+ 0.0 1 1 120.0000 14001 FOURCORN 500.0 [+] 0.0 i i 60. 5000
-120.0000 a ang 14914 FCNGN4CC  22.0 0 0.0 1 1 120.0000 14003 NAVAJO 500.0 0 0.0 t 1 60.5000
nEoome s Y WAL 2o 9 R Jois  WCOLONaeLo o 82 e
-120.0000 a ang 14964 YU 4 13.8 0 0.0 1 1 120.0000 15011 KYRENE 500.0 0 0.0 1 t 60.5000
-120.0000 a ang 14967 WPCCSCT2 15,0 [ 00 1 1 120.00C0 14005 WESTWING 500.0 0 00 1 1 605000
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2018 Heavy Summer Detailed Planning Case
L 20 Arizona Voltages (230 kV) 1 20 EHV Voltages (500 kV)
™ ™
= ARl ™ | A 4
| L
0.50_L- 0.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
é 0.5000 a vbus 14231 WESTWNGW 230.0 4] 0.0 1 1 % D.5000 a vbus 14001 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14221 PPAPS W 230.0 4] 0.0 1 1 t.2000 0.5000 a vbus 14003 NAVAJO 500 O 0 0.0 ] 1 1.2000
0 a vbus 14203 CASGRAPS 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
©.4 o vhus 14230 VERDE N 2300 o O 1 1 t.2000 0.5000 a0 vbus 26048 MCCULLGH 5000 4] 2 1 1 12000
0. a vbus 15230 RUDD 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 0 0.0 1 1 1.2000
) 0.5000 a vbus 14005 STWING 500.0 [ G0 1 1 1.2000
Rotor Angles Frequencies (500 kV
120.00 g 60.50_ -3 ( )
e |/ ‘A
= L
i i h
')
-120.00 59.50
10.0 . 10.0
Time( sec ) . Time( sec ) .
120.000C a ang 14903 ILLA4 - 22.0 [+ 0.0 1 1 120.0000 59,5000 a fbus 14001 FOURCORN 500.0 [+] 0.0 1 1 . 5000
120.000C a ang 14914 FCNGN4CC  22.0 0 0.0 1 1 120 0000 50.5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 60. 5000
15981 NAVAIC 1 26.0 0 0.0 1 1 120.0000 58.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 605000
e 14931 PALOVRDIL  24.C Q.0 1 1120, 0000 54 5000 o fhu 26048 MCCULLGH 500.0 o I8 1 t G0 5000
-120. ang 14964 YUCCACT4 13.8 0 0.0 1 1 120.0000 59,5000 a fbus 15011 .YRENE 500.0 0 0.0 ] 1 60. 5000
é -120.0000 a ang 14967 WPCC5CT2  15.0 0 D0 [} 1 120.0000 % 59.9000 a fbus 14005 WESTWING 500.0 0 0.0 1 i 605000
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV)

EHV Voltages (500 kV)

1.20 1.20
e 540
A L™ ]
|
0.50 0.50 l"
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
é 0.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 1 500.0 0 0.0 i 1 1.2
0. 5000 a vbus 14221 PPAPS W 230 0 0 0.0 1 1 1.200( 0.5000 a vbus 14003 NAVAJO 500.0 0 0.0 t 1 1.2000
0.5000 a vbus 14203 ASGRAPS 230.0 0 c.0 1 1 1.2000 0.5000 & vbus 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
D.5000 2 vhus 14230 VERDE N 220 1 1 1.2000 05000 4 vbus 26048 VCOUTLGH 500.0 O o0 ] ] 1.2000
0.5000 a vbus 15230 RUDD 230.0 a 0.0 1 1 1.2000 0.5000 a vbus 1501 KYRENE 500.0 0 0.0 1 1 1.2000
é 0.5000 a vbus 14005 WESTWING 500.0 [+ 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV)
120.00 g 60.50_~ 9
| ‘A
o
e b
— -+ ¥
-120.00 59.50
0.0 10.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 4] 0.0 1 1 120.0000 59.5000 a fbus 14001 “ORN 0 0.0 ] 1 60. 5000
-120.0000 a ang 14914 FCNGN4CC  22.0 0 0.0 1 1 126.0000 59.5000 a fbus 14003 IAVAID 500.0 0 0.0 1 1 605000
-1 a ang 15981 NAVAIG 1 260 0 0.0 1 1 120.0000 59 5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 60. 5000
0 a i 14931 PALOVRDI 24 O 0 1 1120 0000 595200 u  fhus 26048 MCCULLGH 500.0 0.e ] ] B 5000
-120 a ang 14964 4 13.8 4] 0.0 1] 1 120.0000 59.5000 a fbus 1501 .YRENE 500.0 0 0.0 1 1 60.5000
=120.0000 a ang 14967 WPCCS5CT2 15,0 0 0.0 1 1 120 0000 59 5000 a  fbus 14005 WESTWING 500.0 0 0.0 1] 1 0. 5000
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV) EHV Voltages (500 kV)

1.20 1.20

0.50 0.50
0.0 10.0
Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 )] 0.0 1 1 1.2000 0. 14001 FOURCORN 500.0 Q 0.0 1 1 1.2000
0.5000 a vbus 14221 PPAPS W 230.0 [e] 0.0 1 1 2000 0.5000 a vbus 1 3 NAVAJO 500.0 0 c0o 1 1 1.2000 *
0 vbus 14203 CASGRAPS 230.0 ] 0.0 1 1 1.2000 0.5 a S 15021 ALOVRDE 500.0 [+ 0.0 [} 1 2000
£O5000 & vhbus 14230 VERDE N 230 © o o 1 I 1.200¢ D.5000 4 vbus 26048 MCCULLGH 5C0.¢ 0 s 1 1 12000
é 0.5000 a vbus 15230 RUDD 230.0 0 .0 1 1 1.2000 é 0.5000 a vbus 15011 YRENE 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 0 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV)
120.00 60.50
hye A ~ODL =N
3¢
i e
i e - h
T T T
"
-120.00 59.50 :
10.0 0.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 ] 0.0 i 1 60.5000
-120.0000 a ang 14914 FCNGN4CC 22 0 o 0.0 1 1 120 0000 59 5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 60. 5000
-120.0000 a ang 15981 NAVAJO 1 260 [ 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 o 0.0 1 1 60.5
1200000 a wmeg 14931 PALOVRDY 24 © 4] Q.0 1 11200000 54 5000 @ hua 26048 NMCCULLGH 5004 o no 1 ] 605000
-120.0000 a ang 14964 YUCCACT4 13.8 0 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 0 0.0 1 1 60. 5000
é -120.0000 a ang 14967 WPCC5CT2  15.0 0 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 [ 0.0 1 1 60. 5000
2018 Heavy Summer AZ Coordinated Case
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Updated by SRP,APS, WAPA,KSWIC,TEP
Page 1

smi8#13b_330_FOURCORN_500_345_xfmr1.chf C:\Plot

@ PHX 171-694 (SR-06) APS (04/11/14) JS 133887 80 REV.B
Fri Mar 28 12:14:2

1.2014




2018 Heavy Summer Detailed Planning Case
120 Arizona Voltages (230 kV) | 20 EHV Voltages (500 kV)
i
0.50
0.0 10.0
Time( sec ) . .
0.5000 a vbus 14231 WESTWNGW 230.0 [ 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 0 0.0 1 1 . 2000
0. 5000 a vbus 14221 PPAPS 230.0 0 0.0 1 1 1.2000 0. 5000 a vbus 14003 NAVAJO 500.0 0 0.0 1 1 1.2000
05000 a vbus 14203 CASCRAPS 230.0 0 000 1 1 12000 9-5000 a vows 15071 PALOVRDE 5000 0 99 11 2000
é G860 s wms i3 Ros 3w b 86 1 1 L é G008 vhus 110 kM wob g 0B 1 1 L.a0o
0.5000 a vbus 14005 WESTWING 500.0 0 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV
120.00 g 60.50_. o1 ( )
hse |/
( L.
-120.00 59.50
0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
14903 CHOLLA4 22.0 o - [ 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 0 0.0 1 1
14914 FCNGN4CC  22.0 0 0.0 1 1 120.0000 59.8000 a fbus 14003 NAVAJOQ 500.0 0 0.0 1 1
15981 NAVAJG 1 26.0 [ 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 o 0.0 1 1
14931 PALOVRDL  24.C 0 o0 1 boo120. 0000 59 HOO0 & fhus 26048 MOCULLGH 500 .0 4] o L ]
14964 YUCCACT4 13.8 0 0.0 1 1 120.0000 59.5000 a fbus 15011 E 500.0 [+ 0.0 1 1
14067 WPCC5CT2 15,0 o 0.0 1 1 1200000 59.5000 a fbus 14005 WESTWING 500.0 0 0.0 1 1
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2018 Heavy Summer Detailed Planning Case
L 20 Arizona Voltages (230 kV) L 20 EHV Voltages (500 kV) ‘
[ | I
Al ™ ] A aug ™ |
i
0.50 0.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec )
14231 WESTWNGW 230.0 0 0.0 1 1] 1.2000 D.5000 a vbus 14001 FOURCORN 500.0 1] 0.0 1 1 2000
14221 PPAPS W 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 0 0.0 1 1 1.2000
14203 CASGRAPS 230.0 C 0.0 1 t 1.2000 0.5000 a vbus 15021 PALOVRDE 500 0 0.0 1 1 1.2000
142306 VERDE N 230 ¢ o G0 1 b 1200 C.5000 & vbu 26048 CCLLLGH S00.0 [¢ a0 1 1 12000
152: RUDD 230.0 0 0.0 1 [} 1. 0.5000 a vbus 15011 KYI 500. [ 0.0 1 1 1.2000
é 0.5000 a vbus 14005 WESTWING 500.0 0 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV
120.00 g 60.50_ o4 ( )
\
A Ny ﬁ
I . # " h
q
V
-120.00 59.50
0 10.0 . 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 4 22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 0 .0 1 1 0. 5
-120.0000 a ang 14914 FCNGN4CC  22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJO 500.0 0 c.0 1 1 60 5
-120.0000 a ang 15981 NAVAJO | 26.0 4] 0.0 1 1 120.0000 69 5000 a fbus 15021 PALOVRDE 50C.0 4] 0.0 1 1 605000
1200005 A ws 14931 PALOVRDL 24 .0 1] o 1 1200500 565000 1 fhus 26048 NCCULLGH 5004 4] O ] ] B SO0
-120.0000 a ang 14964 YUCCACT4 13.8 0 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 [+] 0.0 1 1 60. 5001
-120.0000 a ang 14967 WPCCsCTZ2 150 0 0.0 1 1 120.0000 é 59 5000 a fbus 14005 WESTWING 500.0 0 0.0 1 1 605000
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2018 Heavy Summer Detailed Planning Case
1 20 Arizona Voltages (230 kV) L 20 EHV Voltages (500 kV)
o : =
X 1
AR ™ | .
0.50 0.50
0. .0 10.
Time( sec ) . Time( sec ) .
% 0.5000 a vbus 14231 WESTWNGW 230.0 Q 0.0 1 1 é 0.5000 a2 vbus 14001 0 0.0 ] 1
0.5000 a vbus 14221 . 4] 0.0 1 1 05000 a vbus 4 NAVAJO 500.0 [ 0.0 1 1
14203 CAS! 4] 0.0 1 1 0.5000 a vbus 15021 P 0 0.0 1 1
L4220 Q o I i 05000 & vbus 26048 MCCULIGH 5C0.0 i 0.0 t 1
15230 o 0.0 1 1 0.5000 a vbus 15011 KYRENE 500. 0 0.0 1 1
0.5000 a vbus 14005 WESTWING 500.0 0 0.0 1 1
Rotor Angles Frequencies (500 kV
120.00 g 60.50_ - o4 ( )
/\\/-‘-/
-120.00 59.50
0.0 10.
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 [+] 0.0 1 1 59.5000 a fbus 14001 FOURCORN 500. 0 0.0 1 1 60.5000
-120.0000 a ang 14914 FCNGN4CC  22.0 0 0.0 1 1 59 5000 a fbus 14003 NAVAJO 5 [ 0.0 1 1 60 5000
-120.0000 a ang 15981 NAVAJO 1 26.0 0 0.0 1 1 59.5000 a fbus 15021 PALOA 0 0.0 1 1 60.5000
12006800 & ang 14931 PALOVRDY 22,0 8] o 1 1 590X a4 fhus 26048 MCCULLGH 500 ¢ o 0.¢ t 1 805000
-120.0000 a g 14964 YUCCACT4 13.8 0 0.0 1 1 59.5000 a fbus 15011 KYRENE 500. 0 0.0 1 1 80
-120.0000 a ang 14967 WPCCSCT2 15.0 o 0.0 1 1] 59.5000 a fbus 14005 WESTWING 500. 0 0.0 1 1 60
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2018 Heavy Summer Detailed Planning Case
| 20 Arizona Voltages (230 kV) L 20 EHV Voltages (500 kV)
ety iy st
e L™ § Al ™ | v
\
0.50 0.50
0.0 10.0 0.0 10.0
Time( sec ) : . Time( sec ) .
vbus 14231 wi [+] 0.0 1 1 0.5000 a vbus 14001 FOURCORN 500.0 0 0.0 1 1 1.2000
vbus 14221 PPAPS W 230.0 0 0.0 1 1 1.200C 0.5000 a vbus 14003 NAVAJO 500.0 o 0.0 1 1 1.2000
e R R R R 93008 veus ls2l [NOYRR IR 9 2o 1 TER
é i 15230 *“R0b 330.0 o 86 1 1 100 é G50 o Yo 15011 “kyeee 2000 0 06 1 1 13ooo
0.5000 a vbus 14005 WESTWING 500.0 0 o0 1 1 1.2000
Rotor Angles Frequencies (500 kV
120.00 g 60.50_ o3 ( )
S N
a a =
+ + +
-120.00 59.50
10.0 . 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14803 CHOLLA4 22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14001 . 0 0.0 1 1 60.5000
-120.0000 a ang 14914 FCNGN4CC 22 .0 "3 0.0 3 1 120.0000 59 5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 80. 5000
-120.0000 a ang 15981 NAVAJO 1 26.0 0 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500 0 [+ 0.0 1 1 605000
1200000 a 14931 PALOVRDL  24.0 & G 1 11200000 595000 o fhus 26048 MCCULLGH 500 .0 ol 9] L L B0 5000
-120.0000 a ang 14964 YUCCACT4 13.8 0 0.0 1 1 120.0000 59 500C a fbus 15011 K 500.0 0 0.0 1 1 . 5000
é -120.0000 a ang 14967 WPCCSCT2  15.0 0 [o] 1 1 120.0000 é 59.5000 a fbus 14005 WESTWING 500.0 0 0.0 1 1 80 . 5000
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
Updated by SRP,APS,WAPA, SWIC,TEP
Page 1
sm18#13b_330_GILARTVR_JOJOBA_230_cktl.chf C:\Plot
@ PHX 171-694 (SR-06) APS (04/11/14) JS 133887 84 REV.B
Fri Mar 28 12:15:38 2014




2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV)

EHV Voltages (500 kV)

1.20 1.20
[ |
el e
0.50 50
0.0 10.0 10.0
Time( sec ) . .
0.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 ] 1 4] 0.0 1 1 1.2000
0.5000 a vbus 14221 PPAPS W 230.0 0 0.0 i 1] 0 0.0 1 1 1.2000
9 ?99(3 a vbus 14%93 CA_S_ES‘RAPS ZZ;XQ 0 g q lCl 1 1 0 02 # 0 9 0 1 1 t ngﬂD\g
é 0500 & b 15% Roo Swe 9 86 1 % 5600 o1l KYREWE 5000 © 06 1 1 1300
0.5000 a vbus 14005 WESTWING 500.0 0 0.0 i 1 1.2000
Rotor Angles Frequencies (500 kV
120.00 g 60.50__ °3 ( )
—
-120.00 59.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 §9.5000 a fbus 14001 FOURCORN 500.0 [+ G.0 1 1 60.5000
14914 FCNGN4CC  22.0 0 0.0 1 1 120.0000 59 5000 a fbus 14003 NAVAIO 500.0 4] 0.0 t ] 60. 5000
- a 15981 NAVAJO 1 26.0 0 0.0 1 t 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 © 0.0 1 1 605000
A ang 14931 PALOVRDI  24.0 1] o 1 11200000 59 5000 & fhus 26048 MCCLLLGH 500 0 I o ] ] B0 5000
- a 14964 YUCCACT4 13.8 0 0.0 1 1 120, C 59,5000 a fbus 15011 KY! 500.0 0 0.0 1 1 60. 5
é -120.0000 a ang 14967 WPCC5CT2 15.0 [ 0.0 1 1 120.0000 é §9.5000 a fbus 14005 WESTWING 500.0 o 2.0 1 1 60,5000
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2018 Heavy Summer Detailed Planning Case
L 20 Arizona Voltages (230 kV) | 20 EHV Voltages (500 kV)
A
™
w
0.50 0.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 Q .0 1 ! 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 0 0.0 1 1 1.2000
0. 5 a vbus 14221 PPAPS W 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJG 500.0 0 0.0 1 1 1.2000
0500 a vbus 14203 CAXRAPS 2300 @ 99 b LR Q30 e vbus Loz ENMRE 2R 8 01 TER
é 05000 & wbas 16230 +* Riod 230,60 0 5501 1 13w é Sass v 2N kimes 500.0 0 66 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500 C 4] 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV
120.00 g 60.50_ o ( )
L _ et . ¥
¢
-120.00 59.50
10.0 . 10.0
Time( sec ) . Time( sec ) .
é Rg0e wne e SO B2 2 201 RS é 25008 e 10 Thames o 90 1
-120.0000 a ang 15981 NAVAJO & 260 0 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1
126 8000 2 meg 14931 PALOVRD)  24.0 0.0 1 18200300 595000 & fhus 26048 MCCULLGH 00 .0 Q 0.0 L |
-120.0000 a ang 14964 YUC 4 13.8 Q 0.0 1 i 120.0000 9.5000 a fbus 15011 KYRENE 500.0 0 0.0 1 1
-120.0000 a ang 14967 WPCC5CT2 150 4] 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 0 0.0 1 1
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2018 Heavy Summer Detailed Planni ng Case
120 Arizona Voltages (230 kV) L 20 EHV Voltages (500 kV)
‘L: [ v | [
L= L= ] v
0.50 | 0.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
0.5000 a vbus 14231 WESTWNCW 230.0 0 0.0 1 1 1.2000 14001 FOURCORN 500.0 0 0.0 1 1 2000
% 0.5000 a vbus 14221 PPAPS W 230.0 [} 0.0 i 1 1.2000 14003 NAVAJIO 500.0 0 0.0 1 i 2000
0.5000 a vbus 14203 CASGRAPS 230.0 4] 0.0 1 1 1.2000 15021 P 00.0 [+ 0.0 1] 1 2000
o a vbus 14230 VERDE N 23C G o 0.0 1 ] 1.2000 26048 HCCULLGH 5000 9 O ] ] 2000
0.5000 2 vbus 15230 RUDD 230.0 o 0.0 1 1 1.2000 15011 KYRENE .0 0 0.0 1 1 2000
14005 WESTWING 500.0 0 0.0 1 1 2000
Rotor Angles Frequencies (500 kV
120.00 g 60.50_- - °d ( )
ml L=
A A A
A T
— ade o e
LA d T
(\ \g
-120.00 59.50
0.0 10.0 .0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 6.0 1 1 120.0000 59.5000 a fbus 14061 FOURCORN 500.0 0 0.0 1 1
-120.0000 a ang 14914 FCNGN4CC 220 0 0.0 1 1 00 592.5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1
-120.0000 a " ang 15981 NAVAJO 1 26.0 o 6.0 1 11200000 59.5000 a fbus 15021 PALOVRDE 500.0 [ 0.0 1 1
1200005 & ang 14931 PALOVRDI  24.0 0 Con 1 Too126.0000 B9 5000 u fhus 26048 MCCULIGH 5000 0 0.0 1 1
-120.0000 a ang 14964 YUCCACT4 13.8 o 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 0 0.0 1 1
-120.0000 a ang 14967 WPCCS5CT2  15.0 0 0.0 1 1 120 0000 53 5000 a fbus 14005 WESTWING 500.0 0 0.0 1 1
2018 Heavy Summer AZ Coordinated Case
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2018 Heavy Summer Detailed Planning Case
| 20 Arizona Voltages (230 kV) L 20 EHV Voltages (500 kV)
0.50 0.50
0.0 ' 10.0 0.0 10.0
Time( sec ) . Time( sec ) ;
0.5000 a vbus 14231 WESTWNGW 230.0 4] 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 4] C.0 1 1 1.2000
[ a vbus 14221 PPAPS W 230.0 o} 0.0 1 1 t.2000 0.5000 a vbus 14003 NAVAJO 500.0 0 6.0 1 1 1.2000
0.5 a vbus 14203 CASGRAPS 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 o 0.0 1 1 1.2000
o5 i bus 1422 VERDE N 23 & 1 | 1.2000 0. SOGC o vbus 26048 MCCULLGH 506 0 o 1 1 12000
% a vbus 152: R ] 0 6.0 1 1 ] é 0.5000 a vbus 15011 KYRENE 500.0 0 0.0 1 1 1.2000
0.500C a wvbus 14005 WESTWING 500.0 0 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV
£120.00 g 60.50_ 3 ( )
opeopteptoo oo
el L= | el
-+ + 4 g
-120.00 . 59.50
10.0 . 10.0
Time( sec ) . Time( sec )
é Qg0 e lr aoml BY 2 o0 11 RN é 525000 fhua MO TURG MBS 0 88 11
-1 any 15981 NAVAJO 1 26.0 0 0.0 1 1 120.0000 59,5000 a fbus 15021 RDE 500.0 4 0.0 1 1
2 a 14931 PALOVRD1  24.0 { . | 11200000 50 500C a  fhus 2 8 MCCULLGH 500,09 C 0.0 L !
14964 YUCCACT4 13.8 0 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 c 0.0 1 1
14967 WPCC5CTZ 15.0 0 0.0 [} 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 o [ 1 1
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Arizona Voltages (230 kV)

2018 Heavy Summer Detailed Planning Case

EHV Voltages (500 kV)

1.20 1.20
¢
i
0.50
0.0 10.0 10.0
Time( sec ) . me( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 [+ 0.0 1 1 1 14001 FOURCORN 500.0 o 0.0 1 1 1.2000
0. 5 vbus 14221 PPAPS W 230.0 0 0.0 1 I 1.2000 14003 NAVAJO 500.0 0 0.0 1 i 1.2000
é 0 vbus 14203 CASCRAP 2300 0 0.0 1 1 1.2000 15021 PALOY 00, 0 0 0.0 1 1 1.2000
5 Do vbus 14230 VERDE N 230 ¢ o .0 1 1 2000 26048 MCCULLGH 500.¢ 4] [N 1 1 12000
0. vbus 15230 RUDD 230.C 0 0.0 1 1 1.2000 15011 KYRENE 50C.0 k) 6.0 1 1 1.2000
14005 WESTWING 500.0 0 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV
120.00 g 60.50_ - 1 es | )
i&qg ;;i%z;::d;
N - + $
o ;‘_h‘ “#I SOCEIASO
-120.00 59.50
0 10.0 .0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a 14903 CHOLLA4 22.0 0 0.0 1 1 120 0000 14001 FOURCORN 500.0 o 0.0 1 1 60.5000
-120.0000 a ang 14914 FCNGN4CC  22.0 0 0.0 t 1 120 14003 NAVAIG 500.0 0 0.0 1 1] 605000
- 00 a ang 15981 NAVAIO + 26.0 0 0.0 1 1 120 15021 PALOVRDE 500.0 0 0.0 1 1 60. 5000
O 0T A g 14931 PALOVRBL 24 © 0 (A4 1 1120 i 00 = 26048 MCCULEGH 5000 4] 0.0 1 1 60 5000
-120.0000 a ang 14964 ACT4 13,8 0 0.0 1 1 120, 1] 00 15011 KYRENE 500.0 [+ 0.0 1 [} .5000
-120.0000 a ang 14967 WPCCSCT2 15.0 [ 0.0 1 1 120.0000 59.5000 a fbus 14008 WESTWING 500.0 ] 6.0 1 1 80.5000
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2018 Heavy Summer Detailed Planning Case
| 20 Arizona Voltages (230 kV) | 20 EHV Voltages (500 kV)
™ [ |
ey v
B
0.50 0.50
0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 50C.0 0 0.0 1 1 L2000
0.5000 a vbus 14221 PPAPS W 230.0 4] 0.0 t ! 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 0 0.0 1 1 . 2000
0.5000 a vbus 14203 CASGRAPS 230.C 0 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500 O 0 0.0 1 1 2000
0.5000 & vhus 14220 VERDE X 220.0 O I 1 1.2000 S000 a vbus 2060458 WOULLG {CE I ] 1 2000
é 0.5000 a vbus 15230 RUDD 230.0 4] c.0 1 1 1.2000 é 0.5000 a vbus 15011 KYRENE 500.0 [\ 0.0 1 1 . 2000
0.5000 a wvbus 14005 WESTWING 500.0 4] 0.0 1 1 2000
Rotor Angles Frequencies (500 kV
120.00 g 60.50_- =9 ( )
.......
/'\ — o I
-120.00 59.50
10.0 0.0 10.0
Time( sec ) . Time( sec ) L
-120.0000 a ang 14903 CHOLLA4 22.0 o 00 1 1 120.0000 59.5000 a fbus 1400} FOURCORN 500.0 [s) 00 1 1 80.
-120.0000 a ang 14914 FCNGN4CC 22,0 o 0.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJQ 500.0 0 0.0 1 1 60. 5000
- 0000 ang 15981 NAVAJO 1| 260 23 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 [ 0.0 1 1 605000
12 g 14931 PALOVRIDYL 240 Q.0 i 1120 0050 59 5000 a fhus 26048 MOCLLLGH 500.0 & o L ] GO 5000
-120.0000 a ang 14964 YUCCACT4 13.8 0 0.0 1 1 120.0000 59,5000 a fbus 15011 KYRENE 500.0 0 0.0 1 t 60.5000
é -120.0000 a ang 14967 WPCC5CTZ 15.0 0 0.0 ] 1 120 0000 % 59.5000 a fbus 14005 WESTWING 500 C 0 0.0 1 1 60, 5000
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV) EHV Voltages (500 kV)

1.20 1.20
Time( sec ) . Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 vbus 14001 FOURCORN 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14221 PPAPS W 230.0 "] 0.0 1 1 1.2000 vbus 14003 NAVAJO 500.0 Q 6.c 1 1 1.2000
0.5000 a vbus 14203 CASGRAPS 230.0 0 0.0 1 1 1.2000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
OUHWD a0 vbus 14220 VERDE N 2300 o (e 1] 1 |.2000 0 a vhus 26043 MCEULLGH 500 .0 9] o { H +.zoen
0.5000 a vbus 15230 RUDD 230.0 [+ 0.0 1 1 1.2000 a vbus 15011 KYRE 00.0 0 c.0 1 1 1.2000
vbus 14005 WESTWING 500.0 0 0.0 1 1 }.2000
120,00 Rotor Angles 60,50 Frequencies (500 kV)
>
O [ -
A4
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 14914 FCNCN4CC  22.0 0 0.0 1 I 120.0000 59.5000 a fbus 14003 NAVAJO 500.0 o 0.0 1 1 60. 5000
-12¢ a ang 15981 NAVAJO 1 26.0 0 0.0 1 1 120.0000 59 5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 605000
120 A meg 14031 PALOVRDI 24 .0 1) o i o120 o000 565000 4 fbus 26048 MCCULLGH 5006 2] 6.0 1 1 60, 5000
-120 a ang 14964 YUCCACT4 13.8 0 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 [} 0.0 1 1 60.5000
-120.0000 a ang 14967 WPCCSCT2 15.0 0 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 0 0.0 1 1 60. 5000
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2018 Heavy Summer Detailed Planning Case
| 20 Arizona Voltages (230 kV) L 20 EHV Voltages (500 kV)
0.50 0.50
0.0 10.0
Time( sec ) .
14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 0.5000 a 14001 500 c 0.0 1 1 1.2000
14221 PPAPS W 230.0 '] 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500 0 [ 0.0 1 1 2000
14203 CASGRAPS 230.0 0 0.0 1 1 2000 0.5000 a vbus 15021 500.0 0 c.0 1 1 . 2000
14230 VERDE N 230 0 0.0 1 ] 1. 2000 5000 a vhu: 20048 MCCULLGH 500 ) 1 ] 2000
15230 RUDD 230.0 0 006 1 1 0.5000 a vbus 15011 K 500.0 0 00 1 1 . 2000
% 0.5000 a vbus 1 5 WESTWING 500.0 0 0.0 1 1 2000
Rotor Angles Frequencies (500 kV
120.00 g 60.50_ 3 ( )
N S %
/ W? e e N I
e
O |
~120.00L 59.50
0 10.0 . 10.0
Time( sec ) . Time( sec ) .
-120,0000 a ang 14903 CHOLLA4 22.0 v] 0.0 1 1 120.0000 59,5000 a fbus 14001 FOURCORN 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 14914 FCNGN4CC 22 .0 Q 0.0 1 1 1200000 59,5000 a fbus 14003 NAVAJO 500.0 0 0.0 ] 1 60 . 5000
A ws  looel Mwbol 20 9 g8 1R 20-0000a fu 32 DRN SRS 8 9o b R
é a2 e 13.8 0 56 1 1 1306000 é Bomch e IR vk so0 5 55 1 1 803000
14967 WPCC5CT2  15.0 0 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 o 0.0 1 1 605000
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2018 Heavy Summer Detailed Planni ng Case
1 20 Arizona Voltages (230 kV) | 20 EHV Voltages (500 kV)
Q2
osol |
0.0 10.0 10.0
Time( sec ) . .
é 0.5000 a vbus 14231 WESTWNCW 230.0 ] 0.0 1 1] 1.2000 [} 0.0 1 ] 1.2000
0.5000 a vbus 14221 PPAPS W 230.0 0 0.0 1 1 1.2000 0 0.0 1 1 12000
0.500C a vbus 14203 CASGRAPS 230.0 0 0.0 1 1 1.2000 o 0.0 1 1 1.2000
D3O5000 & vhus 16230 VERDE 2300 0 .0 1 1 1.2000 D0 t i 12000
0.500C a vbus 15230 RUDD 230.0 ] 0.0 1 ] 1.200t 0 0.0 1 1 1.2000
0 0.0 1 1 12000
Rotor Angles Frequencies (500 kV
120.00 g : 60.50_ - °d ( )
7'//\’ A — A ol
: ; bt R
p
-120.00 59.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) ;
-120.0000 a ang 14903 CHOLLA4 22.0 4] 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 [ 0.0 1 1 . 5000
-120.0000 a ang 14914 ECNGN4CC 22 0 0 0.0 1 11200000 59.5000 a fbus 14003 NAVAJO 500.0 0 0.9 1 1 60. 5000
-120.0000 a ang 15981 NAVAJO | 26.0 0 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 60. 5000
1200000 & 5 14931 PALONRDL 24 0 1) 2 1 1 20, 0000 HGS000 4 fhus 26048 NCCULLGH 5008 0.0 1 1 B0 5000
-120.0000 a ang 14964 YUCCACT4 13.8 c 0.0 1 1 0000 59.5000 a fbus 15011 KYRENE 500.0 [ 0.0 ) 1 60,5000
-120.0000 a ang 14967 WPCCsCT2 15,0 o 0.0 1 1 120.0000 59 5000 a  fbus 14005 WESTWING 500.0 [ 0.0 1 1 60. 5000
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV) EHV Voltages (500 kV)

1.20 1.20
0.50 0.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14001 Of 00.0 0 0.0 1 1 . 2000
vbus 14221 PPAPS W 230.0 0 0.0 1 1 1.2000 0.5000 a wvbus 14003 NAVAJO 500.0 0 0.0 1 1 2000
vbus 14203 CASGRAPS 230.0 0 0.0 1 1] 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 0 6.0 1 1 2000
A vhus 1423C VERDE N 2300 o o b | 1.2006 S000 a vbus 26048 MCCULLGH 500.0 4] 1 1 2000
vbus 15230 RUDD 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 50C.0 0 c.o 1 1 . 2000
é ©.5000 a vbus 14005 WESTWING 500.0 ki) c.0 1 1 L2000
Rotor Angles Frequencies (500 kV)
120.00 60.50
N A
‘\b/_/Q' Q
I 4 a2 $
-120.00 59.50
10.0 0.0 10.0
Time{ sec ) . Time{ sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500 .0 [s] 0.0 1 1 60. 5000
-120.0000 a ang 14914 FCNGN4CC 22 .0 0 0.0 ] 1 120.0000 59.5000 a fbus 14003 NAVAJO 500 0 0 0.0 1 1 60. 5000
-120.0000 a ang 15981 NAVAJD 1 26.0 0 0.0 1 1 120 0000 9.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 60 . 5000
1250000 a ang 14031 PALOVRDY  24.0 o [l 1 b120 D0 59 5000 n  fhus 26048 MCCULLGH 500.0 o 0.0 1 1 B0, 5000
-120.0000 a ang 14964 YU 4 13.8 0 0.0 [} 1 120.0000 59,5000 a fbus 15011 KYRENE 500.0 0 C.0 1 1 60. 5000
é -120.0000 a ang 14967 WPCCSCTZ2  15.0 Q 6.0 1 1 120.00C0 % 59 5000 a fbus 14005 WESTWING 500.0 0 0.0 ] 1 60. 5000
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV) EHV Voltages (500 kV)

1.20 1.20
1 I ] o | re
= Ay = | v
0.50 0.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
% 0.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 2 14001 FOURCORN 500.0 D .0 1 1 1.2000
0.5000 a vbus 14221 PPAPS W 230.0 o 0.0 1 ] 1.2000 14003 NAVAJO 500.0 0 0.0 I i 1.2000
0.5000 a vbus 14203 CASGRAPS 230.0 a 0.0 1 i 2 15021 PALOVRDE 500.0 0 0.0 1 1 i.2000
05000 2 vbus 14230 VERDE N 230 & Q 6.0 ! i 1.2¢ 206048 WCCULLGH 500.0 i) o 1 1 12000
0.500C a vbus 15230 RUDD 230.0 0 0.0 1 1 1.2000 15011 KYRENE 500.0 0 0.0 1 1 1.2000
é 14005 WESTWING 500.0 e 6.0 1 1 1.2000
Rotor Angles Frequencies (500 kV)
120.00 . 60.50
AL —A LA A
9,__/—¢— & ¢
N e .
Wy y ¥
-120.00 598.50
0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14803 CHOLLA4 22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 [+ 0.0 ] 1 60. 5000
-120. 0000 a ang 14914 FCNGN4CC 22 0 o 0.0 1 1 59.5000 a fbus 14003 RAVAJO 500.0 0 0.0 1 1
-120.0000 a ang 15981 NAVAJD 1 26.0 0 0.0 1 1 59.5000 a fbus 15021 PALOVRDE 500.0 ) 0.0 1 1
12000083 »  weg 14031 PALOVRDE  24.0 { o 1 I 95000 o fhus 26048 MCCULLGH 500 .6 o o ) ]
-120.0000 a ang 14964 YUCCACT4 13.8 4] 0.0 1 1 59.5000 a fbus 15011 KYRENE 500.0 o 0.0 1 1
-120.000C a ang 14967 WPCCSCT2  15.0 0 G0 t 11200000 59.5000 a fbus 14005 WESTWING 500.0 c 0.0 1 1
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV)

1.20

EHV Voltages (500 kV)

0.50
10.0
Time( sec ) . .
0.500C a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14001 00.0 0 0.6 1 1 . 2
0.5000 a vbus 1422t PPAPS W 230.0 4] 0.0 1 1] 1.2000 0.5000 a vbus 14003 NAVAIQ 500 .0 0 Q.0 ) 1 1.2000
0.5000 a vbus 14203 CASGRAPS 230.0 ¢ c.0 1] 1 1.2000 0.5000 a vbus 15021 000 0 0.0 1 1 .2
5020 & vbus 14230 VERDE X 22300 ¢ o0 13 ] 2000 SGOC a | vbus 26048 MCCULLGH 500, & G 5 | 1 1.2000
% 0.500C a vbus 15230 RUDD 230.0 4] 0.0 1 1 1.2000 é 0.5000 a vbus 15011 KYRENE 500.0 0 Q0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 ) 0.0 1 1 . 2000
Rotor Angles Frequencies (500 kV)
120.00 60.50
N N P
...; 028 C
S/ — w#
/\ M - -+ A
N
-120.00 59.50
10.0 . 10.0
Time( sec ) . Time( sec ) .
-120.000C a ang 14903 CHOLLA4 22.0 4] 0.0 1 1 120.0000 §9.5000 a fbus 14001 FOURCORN 500.0 [+ 0.0 1 1 60.5000
-120 0000 a ang 14914 FCNCN4CC  22.0 3] 0.0 i 1 1200000 59.5000 a fbus 14003 NAVAJD 500.0 0 0.0 1 1 60. 5000
-120.0000 a ang 15981 NAVAIO 1 26 0 0 0.0 1) 1 1200000 59.5000 a fbus 15021 PALOVRDE 50C. 0 0 0.0 1 1 60
W A anp 14031 PALOVRDY 240 o 1 L 20,0000 546000 1 fhus 26048 MCCULLGH 500 .0 Q 0.0 1 ] 8]
- 0000 a ang 14964 YUCCACT4 13.8 0 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 0 0.0 1 1 5000
é -120.0000 a ang 14967 WPCCSCTZ  15.0 0 0.0 1 1 1200000 59.5000 a fbus 14005 WESTWING 500.0 0 0.0 1 1 60.5000
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2018 Heavy Summer Detailed Planning Case
| 20 Arizona Voltages (230 kV) L 20 EHV Voltages (500 kV)
m [ |
)~ ] Ot Rl v
\
0.50 0.50
10.0 0.0 10.0
Time( sec ) . Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 Q 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14221 PPAPS W 230.0 a 0.0 1 1 1.2000 0.5000 a vbus 1400 NAVAJO 500.0 4] 0.0 1 1 2000
0.5000 a vbus 14203 CASGRAPS 230.0 Q 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 1:2000
0.5000 & vhus 14230 VERDE X 230 0 o o b 1 1.2000 05000 a vbus 2004 MCCULLGH 506.0 O 1 1 i 2006
é 0.5000 a vbus 15230 RUDD 230.0 0 0.0 1 ] 1.2000 0.5000 a vbus 15011 KYRENE 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTRING 500.0 0 c.C 1 1 2000
- Rotor Angles Frequencies (500 kV
120.00 g 60.50_- =9 ( )
haew S nanm
ade
L
<BW
-120.00 59.50
0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 59,8000 a fbus 14001 FOURCORN 500.0 0 .0 1 1 80.5000
-120.000C a ang 14014 FCNGN4CC  22.0 a 0.0 i t  120.0000 58.5000 a fbus 14003 NAVAJO 500.0 0 o T 1 60. 5000
-120.0000 a ang 15981 NAVAJO 1 26 0 0 ©.0 H 1 120.0000 59 5000 a fbus 15021 ALOVRDE 500.0 0 0 1 1 80.5000
1200005 2 ang 14931 PALOVERDY  24.0 o Ry 1 11200000 595000 a4 fhus 26048 MCCULLGH 5008 8] oo 1 1 GO 5000
-120.0000 a ang 14964 YUCCACT4 13.8 0 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 0 .0 1 1 605000
-120.0000-a ang 14967 WPCC5CTZ  15.0 4] 0.0 1 1120 0000 59.5000 a fbus 14005 WESTWING 500.0 0 0.0 ] ] 60. 5000
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
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2018 Heavy Summer Detailed Planning Case
L 20 Arizona Voltages (230 kV) 1 20 EHV Voltages (500 kV)
|
0.50
0.0 10.0 .0
Time( sec ) . .
0.5000 a vbus 14231 WESTWNGW 230.C 0 0.0 1 1 14001 FOURCORN 500.0 0 00 1 1 1.2000
0.5000 a vbus 14221 PPAPS W 230.0 3 0.0 1 1 1.2000 14003 NAVAJO 500.0 0 0.0 1] 1 +.2000
0.5000 a vbus 14203 CASGRAPS 230.0 0 0.0 t 1 1.2000 15021 PALQ! 00.0 4] 0.0 1 1 1.2000
75000 o vhus 14220 VERDE N 230 1 G0 i 1 1. 200 26048 MOCU 500.0 0 a0 t 1 | 2000
% 0.500C a vbus 15230 RUDD 230.0 [s] c.0 1 1 é } géé WE§'¥WINE g%g 8 gg : } {g&(}g
Rotor Angles Frequencies (500 kV
120.00 8 60.50_ =9 ( )
/\\._.+/J_+' + W l
q ]
-120.00 59.50
0 10.0 . 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 [] 00 1 1 120.0000 59.5000 a fbus 14001 500.0 0 0.0 1 1
-120.0000 a ang 14914 FCNGN4CC  22.0 0 0.0 1 3 120.0000 59.5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1
—lgg oogo a ang l§9§l HAYUQ\I ?5 9 [+ 9 Q 1 1 130 0099 59 5990 a i:bus l§921 PA.ITDYBPF‘ §gg 9 4 0.0 1 1 60
b0 s e Mot vicocw 18 0 06 1 1 120000 Sfow s s d001  CRUREME 00 O 86 1 1 &b
-120.000C a ang 14967 WPCCSCT2  15.0 4] 0.0 1 1 120 0000 59.5000 a fbus 14005 WESTWING 500.0 0 0.0 1 1 60 . 5000
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2018 Heavy Summer Detailed Planning Case
120 Arizona Voltages (230 kV) 1 20 EHV Voltages (500 kV)
C
4
0.50 0.50.
0.0 0.0 10.0
Time( sec ) . Time( sec ) .
14231 WESTWNGW 230.0 0 0.0 1 1 0. 14001 FOURCORN 500.0 4] C.0 1 1 1.
14221 PPAPS W 230.0 4] 0.0 1 1 0 14003 NAVAJO 500.0 0 0.0 1 t 1.2000
14203 CASGRAPS 230.0 o 0.0 1 1 0 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
14230 VERDE N 220 0 o 0 1 1 L5000 & vhn 26048 MWCCULLGH 500.0 0 0.0 1 1 12000
é 15230 mep 2000 oot SIS W IRk wmREIRY 8 88 11 4%
Rotor Angles Frequencies (500 kV
120.00 g 60.50_ 4 ( )
/\\ e ‘+’ ‘+’ l
-120.00 59.50
10.0 0.0 10.0
Time( sec ) . Time( sec ) .
14903 CHOLLA4 22.0 1) 6.0 1 1 120.0000 fbus 14001 FOURCORN 500.0 o 0.0 1 1 60.5000
ang 14914 FCNGN4CC 22,0 [ 0.0 1 1 120.0000 fbus 14003 NAVAJO 500.0 Q 0.0 1 1 605000
ang ]éggl !!AyAJ_D 1 2755 9 0, 9.0 1 1 qu 0’8‘79‘9 ‘ﬂ:us lsggé P%qu[E)E ggg g ? 0’.0 1 1 ?qu’ogq’
a liter  vicoAcn 38 H 00 1 1 15076008 fhus  190m “RUENE 200, 0 0.6 1 1 80500
ang 14967 WPCCSCT2  15.0 0 0.0 1 1 120.0000 fbus 14005 WESTWING 500.0 0 0.0 1 1 60. 5000
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2018 Heavy Summer Detailed Planning Case
L 20 Arizona Voltages (230 kV) L 20 EHV Voltages (500 kV)
|
|
0.50
0.0 10.0 .
Time( sec ) . Time( sec ) .
bus 14231 W 2 Q 0.0 1 1 1.2000 0.500C a vbus 14001 FOURCORN 500.0 0 .0 1 1 1.2000
vbus 14221 PPAPS W 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500 0O ] 0.0 1 1 1.2000
vbus 14203 ASGRAPS 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15021 by 4 0 0.0 1 1] 1.2000
A vhus 16230 VERDE N 23¢ G ¢ 0. 1 1 1200 5000 a vhbus 26048 MCCULLGH 5600 2 | b 1.2000
% vbus 15230 RUDD 230.0 [+] 0.0 1 1 1. é Q.5000 a vbus 15011 KYRENE 4] [+ 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 [ 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV
120.00 g 60.50_ Lo ( )
i iros
/\ : e e $ l
-120.00 59.50
10.0 . 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 0 0.0 1 1 60. 5000
-120.0000 a ang 14914 FCNGN4CC  22.0 0 6.0 ] 1 120.0000 59 5000 a fbus 14003 NAVAJO 500.0 ) 0.0 1 1 60 . 5000
é 1180 o0 e Miawi e 2 R é P00 fe Ll - RaliaRe 2 22 11 e
14964 YUCCACT: 13.8 4] 0.0 1 1 120.00C0 59.5000 a fbus 15011 KYRENE 500.0 0 .0 i i 605000
14967 WPCC5CT2  15.0 o 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 o] 0.0 1 1 605000
2018 Heavy Summer AZ Coordinated Case
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2018 Heavy Summer Detailed Planning Case
1 20 Arizona Voltages (230 kV) 1 20 EHV Voltages (500 kV)
” o¥e
bl
| Hl
0.50 0.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 0 0.0 1 1 . 2000
14221 PPAPS W 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 0 0.0 1 1 2000
14203 CASGRAPS 230.0 4] 0.0 1 1 1.2000 0.500C a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 2000
14230 VERDF N 23 o 0 1 1 1. 2000 Q5000 a  vbus 26648 NOCULLGH S00.0 G O i 1 2000
é 15230 RUDD 2. o 0 0.0 1 1 1.2000 é 0.5000 a vbus 15011 KYRENE 500.0 0 0.0 1 1 . 2000
0.5000 a vbus 14005 WESTWING 500.0 0 0.0 1 t 1.2000
. Rotor Angles Frequencies (500 kV
120.00 g 60.50_ -3 ( )
N\ = a4
-120.00 59.50
0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 C 0.0 1 1 120.0000 59.5000 & fbus 14001 FOURCORN 500.0 Q c.0 1 1 60.5000
~120.0000 2 ang 14914 ECNGN4CC  22.0 0 0.0 1 1 1200000 59.5000 a fbus 14003 NAVAIO 500.0 0 0.0 t 1 605000
-120.0000 a ang 1598t NAVAJO 1 26.0 0 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 60.5000
120 00 A ang 14931 PALOVRDT 24,0 2.0 1 1120 0000 59 5000 4 fhus 26048 MOCULLGH 5000 4] 0.0 1 ] 6. 5000
-120 a ang 14964 YUCCACT4 13.8 0 0.0 1 1 120.0000 59.5000 a2 fbus 15011 IE 500.0 v] 0.0 1 1 60.5000
-120.0000 2 ang 14967 WPCCSCT2  15.0 o 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 0 0.0 1 i 605000
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV) EHV Voltages (500 kV)

1.20 1.20

0.50 0.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
14231 WESTWNGW 230.0 0 0.0 1 1 2000 D.5000 a vbus 14001 00.0 c 0.0 1 1 1.2000
14221 PPAPS W 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 0 0.0 i 1 1.2000
14203 CASGRAPS 230.0 ¢} 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
14230 VERDE N 2300 0.0 1 1 1.2000 5000 a  vbus 26048 MCCULLGH 500 € il a0 1 1 §.2000
15230 RUDD 23C.C 0 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 0 0.0 1 1 1.2000
é 0.5000 a vbus 14005 WESTWING 500.0 0 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV)
120.00 60.50
= a
4 a 4 .
-120.00 59.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
14903 HOLLA4 22.0 0 00 1 1 120.0000 59 5000 a fbus 14001 FOURCORN 500.0 4] 00 1 1 60.5000
14914 FCNGN4CC 22 O o g0 1 1 120.0000 50.5000 a fbus 14003 NAVAJG 500.0 0 0.0 1 1 605000
15981 NAVAJO 1 26.C 0 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 605000
14031 PALONRDL 24 © 4] 1 11200300 595000 a4 rhus 26048 MCCULLGH 3800 0.0 ! i GO0
14964 YUCCACT4 13.8 Q 0.0 1 1 120, 59.5000 a fbus 15011 KYRENE 50C.0 0 0.0 1 1 6C. 5000
14967 WPCC5CT2  15.0 0 0.0 ] 1 120 0000 % 59.5000 a fbus 14005 WESTWING 500.0 o 0.0 1 1 60. 5000
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
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2018 Heavy Summer Detailed Planning Case
120 Arizona Voltages (230 kV) 120 EHV Voltages (500 kV)
£
il Zx
0.50 0.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
vbus 14231 WESTWNGW 230.0 0 0.0 1 i . 0.5000 a vbus 14001 FOURCORN 500.0 o 0.0 1 1 1.2000
vbus 14221 PPAPS W 230.0 o 0.0 1] 1 0.5000 a vbus 14003 NAVAIQ 500.0 o 0.0 1 1 1.2000
vbus 14203 CASGRAPS 230.0 o} 0.0 1 1 0.5000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
Yo vbus 14230 VERDEF N 230 .0 i 0.0 1 ] 05600 & vbus 26048 MCCULLGH 500.0 ) o i 1 12006
% vbus 15230 RUDD 230.0 0 0.0 1 1 é 0.5000 a vbus 15011 KYRENE 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 1] 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV
120.00 8 60.50_- =9 ( )
: i Ve A
hd v £
I - -+ - T l
-120.00 ‘ 59.50
0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22,0 [ 0.0 1 1 59.5000 a fbus 14001 FOURCORN 500.0 0 00 1 1 60.5000
120.0000 a ang 14914 FCNGN4CC 22.0 ¢ 0.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJO 500.0 a 0.0 t 1 605000
120 ang 1?981 §AYMO 3'69 c 9.0 1 1 lZg (%999‘ 52?299 a fl::.lrs ngf[ - PA&??IRDE ggg ? 0 g o 1 1 Bg 5[9?2
D000 M ldser  vooon A3 6 &6 1 1 1306000 $9.5000 5 fbws G011 “kviews oo & 00 1 1 80000
-120.0000 a ang 14967 WPCC5CT2  15.0 c 0.0 I 1 1200000 59 5000 a tbus 14005 WESTWING 500.0 o 00 1 1 60.5000
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
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2018 Heavy Summer Detailed Planning Case
120 Arizona Voltages (230 kV) 120 EHV Voltages (500 kV)
25 Py
el .
0.50
0.0 10.0 10.0
Time( sec ) . .
é 0.5000 a vbus 14231 WESTWNGW 0 0 0.0 1 1 1.2000 0 0.0 1 1 1.2000
0.5000 a vbus 1221 PPAPS W 230 0 0.0 1 1 1.2000 0 0.0 1 1 2000
0.5000 a vbus 14203 CASGRAPS 230.0 o] 0.0 1 1 1.2000 o] 0.0 1 1 2000
S000 A vhus 1423¢ VERDE N 232 ¢ ) 0.0 1 i 1.2000 o 1 1 2000
0.5000 a vbus 15230 RUDD 230.0 0 0.0 1 1 1.2000 4] c.0 [} 1 . 2000
o c.0o 1 1 2000
Rotor Angles Frequencies (500 kV
120.00 2" g 60.50 1 ( )
@y TSy
" e e l
. . an ¥
L¢
-120.00 59.50
10.0 . 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22 C Q 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 0 00 1 1 80.5000
-120.000C a ang 14914 FCNGN4CC  22.0 4 c.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 60, 5000
ang 15981 NAVAJO 1 26.0 [+ 0.0 1 1 120 0000 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 605000
@ g 14031 PALOVRDY 240 o a0 1 1120.0000 59.5000 a  fhus 26048 MCULLGH 500,40 o i 1 ] B0 5000
ang 14964 13.8 Q 0.0 1 1 120.0000 59.5000 a fbus 15011 $00.0 0 0.0 [} 1 60, 5000
ang 14967 WPCC5CT2  15.0 ] 00 1 1 120.0000 é 59.5000 a fbus 14005 WESTWING 500.0 0 00 1 1 60.5000
2018 Heavy Summer AZ Coordinated Case
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV)

EHV Voltages (500 kV)

1.20 1.20
0.50 0.50
0.0 10. 0.0 .0
Time( sec ) . Time( sec ) .
% 14231 WESTWNGW 230.0 0 0.0 1 1 0.5000 a vbus 14001 4] 0.0 1 1 2000
14221 PPAPS W 230.0 o 0.0 t 1 0.5000 a vbus 1400 4] 0.0 1 1 . 2000
14203 230.0 Q 0.0 1 1 0.5000 a vbus 15021 P RDE 50K 0 0.0 b 1 2000
14230 VERDE N 238 4 o0 1 1 5000 A wbus 26048 MCCULLGH 50 G 0.0 | 1 2000
15230 RUDD 230.C [+ 0.0 1 1 0.5000 a vbus 15011 KYRENE 51 0 0.0 1 1 .2000
0.5000 a vbus 1400! WESTWING 500 0 0.0 1 1 2000
Rotor Angles Frequencies (500 kV
120.00 g 60.50_ - °9 ( )
7 i
/N /
Do
-120.00 59.50
10.0 .0
Time{ sec ) . Time( sec ) .
-120.0000 a ang 14803 CHOLLA4 22.0 0 0.0 1 1 59.5000 a fbus 14001 0 0.0 1 1 . 500
-120.0000 a ang 14934 FCNGN4CC  22.0 [ 0.0 1 1 59 5000 a  fbus 14003 a 0.0 1 1 60.5000
-120 a ang 15981 NAVAJO 1 26.0 o 6.0 1 1] 598.5000 a fbus 15021 [ 0.0 1 1 5001
g 14931 PALOVRDYE 24,0 C O 1 1 595000 o fbus 26048 o o0 1 1 B0 5000
ang 14964 YUCCACT4 13.8 4] 0.0 1 1 59.5000 a fbus 15011 0 0.0 [} 1 60.5000
14967 WPCCS5CT2  15.0 o c.0 1 1 59.5000 a fbus 14005 0 0.0 I 1] 60. 5000
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV) EHV Voltages (500 kV)

1.20

Time( sec ) .
D.5000 a vbus 14231 WESTWNGW 2300 0 0.0 1 1 1.2000 0.5000 a vbus 14001 JRCORN 500.0 4] 00 1t 1 2000
0. 14221 PPAPS W 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 0 0.0 1 1 2000
14203 CASGRAPS 230 0 0 0.0 1 1] 1 0.5000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 2000
b 1423C VERDE X 2200 i 1 1 I 2008 5000 a vbus 26048 MCCLLLGH 500.0 O 0.0 1 1 2000
15230 RUDD 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 50C.0 [+ 0.0 1 1 . 2000
0.5000 a vbus 14005 WESTWING 500.0 4] 0.0 1 [} 2000
120,00 Rotor Angles 60.50 Frequencies (500 kV)
;,j :
/\ Lt
Time( sec ) . Time( sec ) .
120.0000 a ang 14903 CHOLLA4 22.0 V) 0.0 1 ] 20 59,5000 a fbus 14001 ORN 0 [+] 0.0 1 [} 60. 5000
ang 14914 FCNGN4CC  22.0 0 0.0 1 1 120 0000 59 5000 a fbus 14003 NAVAJO 500 0 o 0.0 1 1 60. 50
0 ang 15981 NAVAIG 1 26.0 0 0.0 1 1 20 59.5000 a fbus 15021 PALOVRDE 0 0.0 1 1 60,5000
@ 14931 PALOVRDL 24 {: o 1 112008 595000 & Thus 26048 MCCULLGH 500.0 o 0.0 1 1 B0 500
ang 14¢ YUCCACT4 138 [+ 0.0 1 1 120.0000 59.5000 fbus 15011 (YRENE 500 0 0 0.0 1 1 605
ang 14967 WPCCSCT2  15.0 o 0.0 I 1 120 59.5000 a fbus 14005 WESTWING 500.0 4] 0.0 1 1 60. 5000
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Arizona Voltages (230 kV)

2018 Heavy Summer Detailed Planning Case

EHV Voltages (500 kV)

1.20 1.20
== |
A4
0.50 0.50
10.0 ) 10.0
Time( sec ) . Time( sec ) .
% 0.500C a vbus 14231 230.0 0 0.0 I 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14221 PPAPS 230 0 o] 0.0 1 1 1.2000 4] a 14003 NAVAJO 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14203 CASGRAPS 230.0 0 0.0 1 1 1.2000 0 a 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
D.5000 » vbus 14220 VERDE 230.0 0 0.0 1 ] 12000 a 26048 HCCULLGH 500.0 o 1 1 12000
0.5000 a vbus 15230 RUBD 230.0 0 0.0 1 1 1.2000 ") a 15011 KYREN .Q o 0.0 1 1 1.2000
[ a 14005 WESTWING 500.0 o 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV
120.00 g 60.50_- 4 ( )
N\ + "
& b
-120.00 59.50
10.0 10.0
Time( sec ) . Time( sec ) .
ang 14803 CHOLLA4 22.0 [ 0.0 1 1 120.0000 59.5000 2 fbus 14001 FOURCORN 500.0 0 .0 1 1 60. 50(
ang 14914 FCNGN4CC  22.0 0 0.0 1 i 120.0000 59.5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 605000
ang 15981 NAVAJC 1 26.0 4] 0.0 1 1 120.0000 59 5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 60.5000
ang 14031 PALOVRDI 24,0 £ 0 1 1 0500 595000 1 fhus 26048 MOCULLGH 5000 9] no ] ] B0 5000
ang 14964 YUCCACT4 13.8 0 0.0 1 1120 0000 59.5000 a fbus 15011 KYRENE 500.0 k) 0.0 1 i 805000
ang 14967 WPCCSCT2  15.0 Q 0.0 1 1 120 0000 é 59 5000 'a fbus 14005 WESTWING 500.0 0 0.0 1 1 60.5000
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2018 Heavy Summer Detailed Planning Case
| po Arizona Voltages (230 kV) | ZO’EHV Voltages (500 kV)
™
L= | O Tl
0.50 0.50
. 0.0 10.0 10.0
Time( sec ) .
% 0.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1 é 0.5000 a vbus 14001 FOURCORN 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14221 PPAPS W 230 .0 0 0.0 1 1] 1.2000 0.5000 a vbus 500.0 0 0.0 1 1 1.2000
0.5 14203 CASGRAPS 230 0 V] 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
50 K 14220 VERDE X 230 ¢ o 6.0 I 1] 1. 2000 Q5000 2 vbus 26048 MCCULLGH 500.0 1 1 12000
0.5 15230 RUDD 230.0 [+] 0.0 ) 1 0.5000 a vbus 15011 KYRENE 500.0 0 6.0 [} 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 0 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV
120.00 g 60.50_- °9 ( )
/\] A
G
-120.00 59.50
0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 [+] 0.0 1 11200000 59.5000 & fbus 14001 FOURCORN 500.0 4} 0.0 1 1 680. 5000
-120.0000 a2 ang 14914 FCNCN4CC  22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJO 500.0 Q 0.0 1 1 60.5000
-120.0000 a ang 15981 NAVAJO 1 26.0 0 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 60 5000
1200000 2 ang 14631 PALOVRDT 24 O & o t boo12n.0000 54 5000 o fhus 26048 MCCULLGH 5C0.0 Q on 1 t B0 5000
-120.0000 a ang 14964 YUCCACT4 13.8 4] 0.0 ] 1 120.0000 59.5000 a fbus 15011 KYRENE 500.C 4] 0.0 1] 1 60. 5000
-120.000C a ang 14967 WPCC5CTZ  15.0 0 0.0 ] 1 -120.0000 59 5000 a fbus 14005 WESTWING 500.0 o 0.0 1 1 605000
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L.

Arizona Voltages (230 kV)

T

2018 Heavy Summer Detailed Planning Case

EHV Voltages (500 kV)

.0 10.0
Time( sec ) . Time( sec ) .
14231 WESTWNGW 230 1] 0.0 1 1 1.2000 1 0 0.0 1 1 1.2000
14221 PPAPS W 0 0.0 1 1 20 1 0 0.0 1 1 1.2000
14203 Ci 0 0.0 1 1 1.2000 1 0 0.0 1 1 1.2000
14230 o .0 1 1 2000 20 0O a0 1 1 12000
15230 0 0.0 1 1 1.2000 1 Q 0.0 1 1 1.2000
1 0 0.0 1 1 1.2000
Rotor Angles Frequencies
120.00 g 60.50_ 3
+
ADK-EL 4D 840
-120.00 59.50
.0 10.0
Time( sec ) . .
R N Qo 8 80 1 1 i%.00 8 00 11 %
ang 15981 o 0.0 1 1 1 0 0 0.0 1 1 60.5000
g 14931 PALOVREY o o 1 1 P 0 o o.e 1 ] B0 5000
0 ke oo o 88 1 1 15650 8 o8 11 808
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV) EHV Voltages (500 kV)

1.20 1.20
0.50 0.50
0.0 10.0 0.0 10.0
Time({ sec ) . Time( sec ) .
14231 WESTWNGW 230 .0 0 0.0 i 1 1.2000 0.5000 a vbus 14001 'RCORN 500.0 1] 0.0 1 1 1.2000
14221 PPAPS W 230.0 0 0.0 1 1 §.2000 0.500C a vbus 14003 NAVAJO 500.0 4 0.0 1 1 1.2000
14203 CASGRAPS 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 0 0.0 1 ] 2000
. r 14230 VERDE N 230 . o 1 1 1.2000 05000 a vbus 26048 WCCULLGH 500.0 o 1 b 1.2000
vbus 15230 RUDD 230.0 0 0.0 1 ] 1.2000 0.5000 a vbus 15011 'RENE . Q Q.0 1 1 1.2000
é 0.5000 a vbus 14005 WESTWING 500.0 a 6.0 1 1 1.2000
Rotor Angles Frequencies (500 kV)
120.00 60.50
Z o—Atr— A=A
/\ e e
- t
-120.00 59.50
10.0 . 10.0
Time( sec ) . Time( sec ) .
é -120.000C a ang 14903 CHOLLA4 22.0 4] 0.0 1 1 120.0000 é 59.5000 a fbus 14001 FOURCORN 500.0 Q 0.0 1 1]
-120.0000 a ang 14914 FCNGN4CC  22.0 0 0.0 t 1 120.0000 59.5000 a fbus 14003 NAVAJO 500 0 0 0.0 t 13
-120 a ang 15981 NAVAJO 1 26 0 0 0.0 1 1 120.0000 59.5000. a fbus 15021 PALOVRDE 500.0 2] 0.0 1 1
ETRY 14931 PALOVRDL 240 kel o.n 1 1 12n, 0000 50 5000 o fhus 26048 MCCULLGH 500.0 4] 0.0 L i
- ang 14964 YUCCACT4 13.8 [ 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 [+3 0.0 1 1
-120.0000 a ang 14967 WPCCS5CT2 150 0 0.0 1 1 120.00C0 59.5000 a fbus 14005 WESTWING 500.0 0 6.0 1 1

2018 Heavy Summer AZ Coordinated Case
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2018 Heavy Summer Detailed Planning Case
1 20 Arizona Voltages (230 kV) | 20 EHV Voltages (500 kV)
L
[ o |
= —
0.50 50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
0.500C a vbus 14231 WESTWNGW 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 1400 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14221 PPAPS W 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAIQ 500.0 0 6.0 1 1 1.2000
0.5000 a vbus 14203 CASGRAPS 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 o 0.0 1 1 1.2000
0.5000 & vbus 14230 VERDE N 230 o o 1 1 12000 .5000 vbus 26048 MCCULLGH 580.0 1] o0 { 1 1.2000
% 0.5000 a vbus 15230 RUDD 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15011 K 500.0 Q 0.0 1 1 .2000
0.5000 a vbus 14005 WESTWING 500.0 0 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV
120.00 g 60.50_. L °d ( )
el L= |
A
i&:g:::ﬁtq;:::£&<;f A
. e o
+ $ $ 4
O
-120.00 58.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 ) 0.0 1 1 60. 5000
-120.0000 a ang 14914 FCNGN4CC  22.0 0 6.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 60. 5000
-120 a ang 15981 NAVAJO 1 26.0 0 0.0 1 1 120.0000 59.5000 a fbus 15021 P E 500.0 ] 0.0 1 1 605000
: A ang 14931 PALOVEDL 24,0 0 .0 t bo120.0000 86 5000 & thus 26048 NMCCULLGH 5000 o] .0 1 ] H0.5000
- a ang 14964 YUCCACT4 13.8 4 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 [+ 0.0 1 1 60. 5000
-120.0000 a ang 14967 WPCCSCTZ  15.0 o 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 o 0.0 1 1 60.5000
2018 Heavy Summer AZ Coordinated Case
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2018 Heavy Summer Detailed Planning Case
| 20 Arizona Voltages (230 kV) L 20 EHV Voltages (500 kV)
0.50 0.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
14231 WESTWNGCW 230.0 [+ 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 0 .0 1 1 1.2000
14221 PPAPS W 230.0 [ 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 0 0 1 1 1.2000
14203 CASGRAPS 230.0 4] 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 0 .0 1 1 1.2000
14230 VERDE N 230 & . | 1 1.2600 05000 a vhus 26048 MCCULLGH 50G.0 20 i 1 12000
15230 RUDD 230.0 0 0.0 1 i 1.2000 0.500C a vbus 15011 RENE 500.0 Q o 1 1 . 2000
é 0.5000 a vbus [} WESTWING 500.0 [ [+ 1 1 1.2000
Rotor Angles Frequencies (500 kV
120.00 A ng- e A 60.50_ °d ( )
{H F =Y =9 - = ]
& - 4
N e 2
N T
-120.00 59.50
0 10.0 0.0 10.0
Time( sec ) . Time( sec )
-120.0000 a ang 14903 CHOLLA4 22.0 0 .0 1 1 120.0000 59 5000 a fbus 14001 FOURCORN 50C.0 0 0.0 1 1 N
-120.0000 a ang 14914 FCNGN4CC  22.0 0 0.0 ¥ 1 1200000 59.5000 a fbus 14003 NAVAJO 500.0 4] 0.0 1 1 60. 5000
-120.0000 a ang 15981 NAVAJO 1 260 [ 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 a 0.0 1 1 605000
1200600 4 meg 14931 PALOVRDY 24 0 I o 1 L 120.0000 59 H000 & fhus 26048 MCCULLGH 5008 Q 0.0 1 1 B, 5000
-120.0000 & ang 14964 YUCCACT4 13.8 [ 0.0 1 1 120.00C0 59.5000 a fbus 15011 KYRENE 500.0 0 0.0 1 1 60.5000
-120.0000 2 ang 14967 WPCCS5CT2 15.0 4] 0.0 1 1 120.0000 % 59.5000 a fbus 14005 WESTWING 500 .0 [+ 0.0 1 1 605000
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2018 Heavy Summer Detailed Planning Case
L 20 Arizona Voltages (230 kV) 1 20 EHV Voltages (500 kV)
A )
=3 v
0.50
10.0 10.0
. Time( sec ) .
WESTWNGW 230.0 [+ 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 0 0.0 1 1 1.2000
PPAPS W 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 0 0.0 1 1 2000
Gi .0 0 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
VERDE N 2306 6.0 1 1 1.2000 85000 4 vhus 26048 MCCULLGH 50G.0 9] 9 1 1 12000
RUDD 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 0 0.0 1 1 1.2000
é 0.5000 a vbus 14005 WESTWING 500.0 0 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV
120.00 8 60.50_- " °9 ( )
PRV, g |
TI VZE 0 A
/ W T
e |
-120.00 59.50
0.0 10.0 . 10.0
Time( sec ) . Time( sec ) .
. ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14001 IRCORN 500. 0 0.0 1 1 60. 500!
. ang 14914 FCNGN4CC 220 o 0.0 1 1 120 0000 59 6000 a fbus 14003 - NAVAJO 500.0 0 0.0 1 1 605000
i 88 11 imE maml AR R bR RE I
12 3o o vioach 138 0 0.0 1 1 130600 205000 5 foas 1oon  lviews 25575 0 66 1 1 804000
120.000C a ang 14967 WPCCSCT2  15.0 c 0.0 1 1 120.000C 59.5000 a fbus 14005 WESTWING 500.0 0 0.0 1 1 60. 5000
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1.20

2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV) L 20

EHV Voltages (500 kV)

0.50 0.50
10.0 10.0
Time( sec ) . Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14221 PPAPS W 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14003 NAV, 00.0 0 0.0 1 1 1.2000
0.5000 a vbus 14203 CASGRAPS 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
2R A vbus 14220 VERRE N 230.0 4l G 1 t 1.2000 L5000 2 vbus 26648 ICCLELAGH 5000 G o 1 1 1,200
0.5000 a vbus 15230 D0 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 Q 0.0 1 i 1.2000
% 0.5000 a vbus 14005 WESTWING 500 G 4] 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV
120.00 g 60.50_ - °d ( )
o
/\
7 ‘67 \V4 -
i ; |//"‘~+b——"‘4-_
\e=w
e I' ~
-120.00 59.50
10.0 . 10.0
Time( sec ) . Time( sec ) .
-120.000C 8 ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 [+ 0.0 1 1 60 5000
-120 0000 a ang 14914 FCNGN4CC  22.0 Q 0.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 60. 5000
120.0000 a ang 15981 NAVAIO 1 26 0 o 0.0 1 | 120.0000 59 5000 a fbus 15021 PALOVRDE 500 0 0 0.0 1 1 60.5000
1200000 o ang 14031 PALOVRDL  24.0 o a 1 1260000 49 5000 n fhus 26048 MCCULLGH 50040 ¢ oo 1 1 B0 5000
-120.000C & ang 14964 13.8 0 0.0 [} 1 120.0000 59.5000 a fbus 15011 .0 4] 0.0 1 1 60. 5000
-120.0000 a ang 14967 WPCC5CT2 150 4] 0.0 1 1 120.0000 é 59.5000 a fbus 14005 WESTWING 500.0 0 0.0 1 1 60.5000
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Arizona Voltages (230 kV)

2018 Heavy Summer Detailed Planning Case

EHV Voltages (500 kV)

1.20 1.20
0.50 0.50.1
0.0 10.0 10.0
Time( sec ) . Time( sec ) .
é 0.5000 a vbus 14231 WESTWNGW 230.0 43 0.0 1 1 1.2000 0.500C a vbus 14001 FOURCORN 500.0 0 0.0 1 ! 1.2000
0.5000 a vbus 14221 PPAPS W 230.0 0 G0 1 1 1.2000 0.5000 a vbus 1400 NAVAJO 500.0 0 0.0 1 H 1.2000
0.5000 a vbus 14203 CASGRAPS 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
05000 & vhus 14230 VERDE N 2330 a3 6.0 1 ] 1.2000 65000 u vhis 26048 MCCULLGH 5000 {0 ] 1 12000
0.5000 a vbus 15230 RUDD 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 1501 KYRENE 500.0 Q 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 0 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV)
120.00 g 60.50_- <4
VA
T//\ A _
\ipAN BRI
S
(\ A - L.
-120.00 58.50
10.0 0.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 [+ c.0 1 1 120.0000 59.5000 a tbus 14001 JRCORN 500 0 0.0 1 1 60. 5000
-120.0000 a ang 14914 FCNGN4CC 22 .0 Q 6.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJO 500.0 ] 0.0 1 1 60. 5000
- a ang 15981 NAVAJC 1 26.0 ] 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVREE 500. o 0.0 1 1 60. 5000
. A ang 14031 PALOVRIN 24 [l o0 1 | 12G.0000 9 5000 & fhus 26048 MCCULLGH 500 ¢ o 0.0 1 1 B G000
- a ang 14964 YUCCACT4 13.8 0 0.0 1 1 120.0000 9.5000 a fbus 15011 KYRENE 500.0 0 0.0 1 1 605000
-120.0000 a ang 14967 WPCCSCT2  15.0 0 0.0 1 1 12C.0000 69.5000 a fbus 14005 WESTWING 50C.0 o 6.0 1 1 60.5000
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
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2018 Heavy Summer Detailed Planning Case
L 20 Arizona Voltages (230 kV) L 20 EHV Voltages (500 kV)
0.50
10.0 10.0
Time( sec ) . .
0.5000 a vbus 14231 WESTWNGW 230.0 ] 0.0 1 1 1.2000 ] 00 1 1 1.2000
0.5000 a vbus 14221 PPAPS W 230.0 [+ 0.0 1 1 1.2000 [+ .o 1 1 1.2000
PREI W N osmesipo o 88 1 1 1k o 0o 1 1 10
é Sihao s e il Rbpa0.0 0 G5 1 1 UE o ?:'8 i ': i?é%g
tor Angl Frequencie 0 kV
120.00_° 8o 60.50_Frequencies (500 kV)
ot
A A
A i
e ¥
-120.00 59.50
0 10.0 . 10.0
Time( sec ) . Time{ sec ) .
Rox0n e LR S ZS 0§ L ¥ gama e O CMam im0 o0 22 1 1 8%
leer MUSS 22 2 201 R mS0a te I0ZL QMR IRT 2 2 R
14964 YUCCA( 13.8 0 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 0 0.0 i i .
14967 WPCC5CT2 150 0 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 [+ 0.0 1 1 60,5000
2018 Heavy Summer AZ Coordinated Case
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV)

EHV Voltages (500 kV)

1.20 20
0.501__ E
10.0 0.0 10.0
Time( sec ) . Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 Q 0.0 1 1 1.2000
0.5000 a vbus 14221 PPAPS W 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14003 NAV, 0.0 [ 0.0 1 1] 1.2000
0.5000 a vbus CASGRAPS 23C.0 0 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 50C.0 o 0.0 i 1 1.2000
1) v vhus Irﬂ;‘J(i VERDE & 2300 Q0 0.0 I 1 1. 2000 05000 & vhus 26048 MCCULLGH 560.0 4] 3.0 t i 1.2000
0.5000 a vbus 15230 RUDD 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 o 0.0 1 1] 1.2000
Rotor Angles Frequencies (500 kV)
120.00 g 60.50_ 3
/A A - -
/ H%77 o
(\‘.Ir s
]
-120.00 58.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
a ang 14903 CHOLLA4 22.0 0 c.0 1 1 120 DOOO 59.5000 a fbus 14001 FOURCORN 5Q0.0 0 0.0 1 1 60.5000
a ang 14914 FCNGN4CC  22.0 0 0.0 1 1 59.5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 605000
a ang 15981 NAVAIO 1 26.0 o] 6.0 1 1 120 ODOD 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 60.5000
12 A A 14031 PALOVRDL 24 .0 1l [ES i L 122.0000 598000 o fbus 26048 MCOLLLGH 50'\‘, 4’\ 5] Q 1 b 605000
~lZD 0000 a ang 14964 ACT4 13.8 0 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE c 0.0 1 1 805000
-120.0000 a ang 14967 WPCCS5CT2 15.0 0 0.0 1 1 120.0000 g 59.5000 a2 fbus 14005 WESTWING 500 U 0 0.0 1 1 60,5000
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
Updated by SRP,APS,WAPA,SWIC, TEP
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2018 Heavy Summer Detailed Planning Case
| 20 Arizona Voltages (230 kV) L 20 EHV Voltages (500 kV)
1]
0.50 0.50 !
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
% 0.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 0 0.0 [} 1 1.2000
0.5000 a vbus 14221 PPAPS W 230.0 0 0.0 1 1 12000 0.5000 a vbus 14003 NAVAJO 500.0 0 0.0 1 1 2000
0.5000 a vbus 14203 Cs RAPS 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 43 0.0 1 1 2000
SO0 vhus 14230 VERDE N 2300 4 1 ] 1.2000 0.5000 a  vbus 26048 MECULLGH 500 0 0 [$ 1 1 2000
0.5000 a vbus 15230 RUDD 230.0 0 0.0 1 1 2000 0.5000 a wvbus 15011 E 500.0 0 0.0 [} 1
- 0.5000 a vbus 1 WESTWING 500.0 4] 0.0 [} . 1 2000
Rotor Angles Frequencies (500 kV
120.00 g 60.50_ -4 ( )
2 g He ..
\ :J < "
D !
-120.00 59.50
10.0 . 10.0
Time( sec ) . Time{ sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 0 0.0 ] [} 60. 5
-120.0000 a ang 14914 FCNGN4CC  22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 60 50
-120.0000 a ang 15981 NAVAIO 1 26.0 0 0.0 1 1 120.00C0 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 60 5000
1264000 algy 14931 ALOVROL 240 i 2.0 t 11200000 59 5000 & fhus 26048 MCCULLGH 5000 o ¢ 1 1 B0, 5000
1 0000 a ang 14964 13.8 0 0.0 1 1 120 59.5000 a fbus 15011 K 500.0 0 0.0 1 1 680. 5
120.0000 a ang 14967 WPCCSCT2 150 0 0.0 1 1 120 é 59 5000 a fbus 14005 WESTWING 500.0 0 0.0 1 1 605000
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV)

1.20 1.20

EHV Voltages (500 kV)

L=

B¢

0.50,___13
0.0

0.50
0.0 10.0 10.0
Time( sec ) . Time( sec ) .
é 0.5000 a vbus 14231 WESTWNGW 230.0 Q 6.0 1 1 .2000 0.5000 a vbus 14001 FOURCORN 500.0 Q 0.0 1 t 1.2000
0.5000 a vbus 14221 PPAPS W 230.0 0 0.0 1 1 2000 0:5000 a vbus 14003 NAVAJO 500.0 Q 0.0 1 1 1.2000
0.5000 a vbus 14203 CASGRAPS 230 0 Q 0.0 1 1 2000 0.5000 a vbus 15021 0 0.0 1 1 1.2000
1.5000 a2 vhus G230 VERDE N 2300 o 0. 1 t 2000 0.5000 a  vhus 26048 MCCHLLGH 5060 & o0 1 1 12000
0.5000 a vbus 15230 Rul 0 0 0.0 1 1 . 2000 0.5000 a vhbus 15011 KYRENE 500.0 4] 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 0 c.0 1 1 1.2000
Rotor Angles Frequencies (500 kV)
120.00 60.50
s A P
Yoy
e rers
>
i e
=
Ose AR
-120.00 59.50
10.0 10.0
Time( sec ) . Time( sec ) S
-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 20 59.5000 a fbus 14001 500.0 Q 0.0 1 1 60. 5000
120.0000 a ang 14914 FCNGN4CC 220 o) 0.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJO 500.0 1] 0.0 1 i 60.5000
120 15981 NAVAIC 1 26.0 4] 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 605000
126 14931 PALOVRDL 24 € 0 0. 1 11206000 89 8000 o fbus 26048 MCCULLGH 5000 c 0.0 1 1 805000
-120. an; 4964 ICCACT: 13.8 0 0.0 1 1 120.0000 59.5000 a fbus 15011 K 500.0 0 0.0 1 1 .5000
-120.0000 a 14967 iPCCA 150 4] 0.0 1 1 120.0000 59.5000 2 fbus 14005 WESTWING 500.0 0 c.0 1 1 605000
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
Updated by SRP,APS,WAPA,SWTC,TEP
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV) EHV Voltages (500 kV)

1.20

e

0.50 0.50L _ps
0.0

Time( sec ) . Time( sec )
14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14001 0 0.0 1 1 1.2000
14221 PPAPS W 230 .0 0 0.0 1 1 2000 0.5000 a vbus 14003 NAVAJO 500.0 (] 0.0 i 1 1.2000
14203 CASGRAPS 230.0 0 0.0 1 i 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 ] 1.2000
14230 VERDE N 230 © o o 1 1 1.2000 Q.50C0 & vbus 26048 MCCULLGH 50 i ] ] 12000
15230 RUDD 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15011 (YRENE 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 3] 0.0 1 i 1.2000

Frequencies (500 kV)

120.00 60.50

-120.00 59.50
o] 10.0 . 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 220 0 c.0 1 1 120.0000 59.5000 a fbus 14001 . 4] 0.0 1 1 60. 5000
-120.0000 a ang 14914 FCNGN4CC 22.0 4] 0.0 1 1 °120.0000 59.5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 605000
-120.0000 a ang 16981 NAVAJO 1 26.0 0 0.0 1 1 120.000C0 59 5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 60.5000
1200000 a0 ang 14031 PALOVRDY  24.0 o o | 1120 0500 595200 a  fhus 26048 MCCULLGH 5000 o0 ] t G0 5000
-120.0000 a ang 14964 YUCCACT4 13.8 0 0.0 1 1 120.0000 59.5000 a  fbus 15011 (YRENE 500.0 0 0.0 1 1 605000
é -120.0000 a ang 14967 WPCCSCT2  15.0 4] 0.0 1 1 120.0000 $9.5000 a fbus 14005 WESTWING 500.0 0 0.0 [} 1 60. 5000
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
Updated by SRP,APS,WAPA,KSWTC,TEP
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1.20

Arizona Voltages (230 kV)

1]

2018 Heavy Summer Detailed Planning Case

EHV Voltages (500 kV)

0.50 0.50
0.0 10.0
Time( sec ) . Time( sec ) .
000 a vbus 14231 WESTWNGW 230.0 0 0.0 ] 1] 0.5000 a vbus 1 RCORN 500.0 0 0.0 [} 1 1.2000
000 a vbus 14221 PPAPS W 230 0 0 0.0 1 t .5000 a vbus 14003 AVAJO 500.0 Q 0.0 1 1 1.2000
000 a vbus 14203 CASGRAPS 230 0 Q 0.0 1 1 a 15021 PALOVRDE 500.0 0 0.0 1 t 1.2000
£.5000 & vbus 14230 VERDE N 230.0 Q0 G0 1 ] T g 26048 MCCULLIH 5000 ] G ] I 12000
é .500C a vbus 15230 RUDD 230.0 0 6.0 1 1 2 l géé Wg%ﬁﬁg gggg g gg { : i%
Rotor Angles Frequencies (500 kV
120.00 g 60.50_- =4 ( )
e
-120.00 59.50
10.0
Time( sec ) . Time( .
%R s mEooleh ol 0 88 1 B0 s e 8 oe 1
-120 00 a ang 15981 NAVAJI 0 0.0 1 1 59.5000 a. fbus 1 0 0.0 1 1
(3 a gy 14931 PALOVRDL 24 { ja 1 ! 549 5000 o fhus 2 o 0C i b
-120 0.a ang 14964 YUCCACT4 0 0.0 1 ] 59.5000 a fbus 1 0 c.0 1 1
-120.0000'a ang 14987 WPCC5CT2 0 0.0 1 1 59.5000 a fbus 1 0 0.0 1] 1
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
Updated by SRP,APS,WAPA,SWTC,TEP
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2018 Heavy Summer Detailed Planning Case
L 20 Arizona Voltages (230 kV) | 20 EHV Voltages (500 kV)
=1 [ 1
O ed
II
0.50 0.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 Q 0.0 1 1 0.5000 a vbus 14001 0 0 0.0 1 1 1.2000
0.5000 a vbus 14221 PPAPS W 230.0 0 Q.0 1 1 1.2000 0.5000 a vbus 14003 NAVAIOQ 500.0 4 5.0 1 1 1.2000
0 vbus 14203 CASGRAPS 230.0 0 6.0 1 1 1.2000 0.5000 a vbus 15021 0 [} 0.0 1 1 1.2000
. i8] v vbus 14230 VERDE N 230 O o o i ] 1. 2000 0.5000 a  vbus 26G48 MOTULLGH 500 ¢ () G 1 i 1.2000
é o vbus 15230 RUDD 230.0 [ 0.0 1 1 1.2000 é 0.5000 a vbus 15011 K .0 4] Q.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 0 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV
120.00 g 60.50_ 3 ( )
V‘ﬁw
- y
-120.00 59.50
10.0 . 10.0
Time{ sec ) . Time( sec ) .
14903 4 22.0 [+] 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 0 0.0 1 1 . 5000
14914 FCNGN4CC  22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJO 500.0 0 0.0 i 1 60 5000
15981 NAVAJO 1 260 o] 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 4] 0.0 1 1 60.5000
14031 DALOVRIM 24 O & ) L 1 120.0000 59 5000 2 fhus 26048 MCCULLGH 5000 4 iy 1 1 B0, 000
14964 YUCCACT4 13.8 Q 0¢C 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 [+ 0.0 1 1 60.5000
14967 WPCCS5CT2  15.0 0 0.0 1 1 120.0000 é 59.5000 a fbus 14005 WESTWING 500.0 0 0.0 1 1 605000
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
Updated by SRP, APS,WAPA,SWIC, TEP
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2018 Heavy Summer Detailed Planning Case

‘Arizona Voltages (230 kV)

EHV Voltages (500 kV)

1.20 1.20 ! ‘
e |
= VT v
0.50 0.50
0.0 10.0 0.0 10.0
Time( sec ) . . Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 4] 0.0 1 1 2000
0.5000 a vbus 14221 PPAPS W 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 ] 0.0 1 1 2000
0.5000 a vbus 14203 CASGRAPS 230.0 0 0.9 1 1 1.2000 0.5000 a vbus 15021 ALOVI 500.0 0 0.0 1 1 2000
05050 & vbus 14230 VERDE N 230 0 o 0.0 1 1 2000 Q5000 & vbus 26048 MCCULLUGH 500,08 b i 1 1 2000
é 0.5000 a vbus 15230 RUDD 230.0 o c.0 1 1 1.2000 0.5000 a vbus 15011 KYI 0 [+ 0.0 1 1 2000
0.5000 a vbus 14005 WESTWING 500.0 0 0.0 1 1 2000
Rotor Angles Frequencies (500 kV)
120.00 g 60.50_* °4
A 4
L=
v v
o ol 4
—p= L] i
-120.00 59.50
10.0 .0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14803 CHOLLA4 22.0 [+] .0 1 1 120.0000 59.5000 a fbus 14001 0 0.0 1 1 60. 5000
-120.0000 a ang 14914 FCNGN4CC  22.0 0 0.0 1 1 120.0000 59 5000 a fbus 14003 0 0.0 1 1 60.5000
-120.0000 a ang 15981 NAVAID 1 26.0 o} 0.0 1 1 120 0000 59.5000 a fbus 15021 [ 0.0 1 1 60.5000
1200000 & ang 14031 PALOVRDL 24,0 o (e 1 1200000 59.5000 4 Thus 26048 8] 0.0 I 1 605000
-120.0000 a ang 14964 YUCCACT4 13.8 0 0.0 1 1 120.0000 9.5000 a fbus 15011 0 0.0 1 1 80,5000
-120.0000 a ang 14967 WPCCSCT2  15.0 0 0.0 1 1 120.0000 59.5000 a fbus 14005 0 0.0 1 1 60. 5000
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
Updated by SRP,APS,WAPA,SWIC, TEP
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2018 Heavy Summer Detailed Planning Case
L 20 Arizona Voltages (230 kV) L 20 EHV Voltages (500 kV)
0.50 0.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 ©.5000 a vbus 14001 FOURCORN 500.0 4] 0.0 1 1 1.2000
0.5000 a vbus 14221 PPAPS W 230.0 ] 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 o 0.0 1 1 1.2000
% 0I5000 a vbus 14203 \SGRAPS 230 0 o 00 1 1 2000 é 05000 a vbus 15021  PALOVRDE 5000 0 00 1 1 12000
2.3002 2 vbus 14230 VERDE N 230 4 O 1 1 12000 000 3 vbus 206048 MCCULLGH 5080 o 1 ] 1.2000
0.5000 & vbus 15230 RUDD 23C.0 4] 0.0 1 1 0.5000 a vbus 15011 KY] 00.0 o 0.0 1 1] 1.2000
0.5000 a vbus 14005 WESTWING 500.0 C 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV
120.00 g 60 50.Fred ( )
. 25 o=
+ -+ .
-120.00 59.50
10.0 . 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 006 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 14914 FCNGN4CC 22.0 0 0.0 1 1 120.0000 59 8000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 60. 5000
-120.0000 a ang 15981 NAVAJO 1 26.0 4] 0.0 1 1 120.00C0 59.5000 a fbus 15021 PALOVRDE 500.0 0 6.0 1 1 60. 5000
12 e ang 14031 PALOVRDL 240 1] a.0 1 L 120, 0000 305000 & fhus 26048 MCCULLGH 5000 o s 1 ] B0 5000
-120.0000 a ang 14964 YUCCACT4 13.8 0 C.0 1 1 120.00C0 59.5000 a fbus 15011 KYRENE 500.0 Q 0.0 1 1 60.5C00
g -120.0000 a ang 14967 WPCCSCT2 15,0 o c.0 1 1 120.0000 é 59.5000 a fbus 1400! WESTWING 500.C Q 0.0 1 1 60. 5000
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
Updated by SRP,APS,WAPA,SWIC,TEP
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV) EHV Voltages (500 kV)

Time( sec ) . Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 ] 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 0 0.0 1 1 1.2000
0.5000-a vbus 14221 PPAPS W 230 .0 4] 0.0 1 I 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 0 0.0 1 1 1.2000
0 a vbus 14203 CASGRAPS 0 0.0 1 1 2000 0.5000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
05 a  vbus 1230 VERDE N ¢ 0.0 1 1 12006 L5000 a vbus 26048 NCCULLGH 500G, ¢ 9] O 1 1 12000
0.5000 a vbus 15230 RUDD 0 0.0 1 H 1.2000 0.5000 a vbus 15011 KYRENE 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 50C.0 o c.0 ] 1 1.2000
120.00 Rotor Angles 60.50 Frequencies (500 kV)
WeprX
. L= L™
N A
. o 5
v
S e -+ e t
Time( sec ) . Time( sec ) .

-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 50.500C a fbus 14001 FOURCORN 500.0 4] 6.0 1 1 60.5000
-120.0000 a ang 14914 FCNGN4CC  22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14003 NAYAJD 50C.0 0 0.0 i 1 605000
-120.0000 a ang 15981 NAVAIO 1 26.0 0 0.0 1 1 120.0000 59.5000 a  fbus 15021 PALOVRDE 500.0 0 0.0 1 1 60.5000
1200005 & ang 14931 PALOVRDE 240 i . 1 T 120.0000 595000 a4 thus 26048 MCCULLGH 500.0 o 0.¢ 1 t GO 5000

-120.0000 a ang 14964 YUCCACT4 13.8 0 0.0 1 1 120.0000 59.5000 a fbus 15011 500.0 0 0.0 1 ] . 50
-120.0000 a ang 14967 WPCC5CT2  15.0 [ 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 0 0.0 1 1] 60.5000

2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
Updated by SRP,APS WAPA,SWTC,TEP
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2018 Heavy Summer Detailed Planning Case
L 20 Arizona Voltages (230 kV) L 20 EHV Voltages (500 kV)
™ [ o | [ |
N4 ™ | e 4
|
0.50 0.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 4] 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURC 500.0 0 0.0 1 1
0.500C a vbus 14221 PPAPS W 230.0 ) 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500 0 0 0.0 1] 1 2000
oX s v M3 CREMRIINS 2 22 11 LEm Q3000 vhue Lozl AOVRR RS 9 00 R
% 0.5%0 & vous 1530 VER0DD 730.6 0 86 1 1 13 é SEES L wr oh . “kweNe 8000 6 56 1 1 13m0
0.5000 a vbus 14008 WESTWING 500.0 [} 6.0 1 1 2000
Rotor Angles Frequencies (500 kV
120.00 8 60.50_. 3 ( )
o e
+ ’ - T
¢ N
-120.00 59.50
10.0 0.0 10.0
Time( sec ) . Time( sec ) : .
-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 2] 0.0 1 1 60.5000
BEIGE SR i1 1Em A i OERES 8] BE
: &% lioer  Yuoara 138 0 8.0 1 1 iz0/0000 o0 o e i%n v 00 o0 86 11 85
14967 WPCC5CTZ2  15.0 0 0.0 1 1 120.00C0 59 5000 a fbus 14005 WESTWING 500.0 0 c.0 1 1 605000
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
Updated by SRP,APS,WAPA,SWIC,TEP
Page 1
sm18#13b_330_PLMVLY_TS2_230_cktl.chf C:\Plot
@ PHX 171-694 (SR-06) APS (04/11/14) JS 133887 126 REV.B
Fri Mar 28 12:23:00 2014




2018 Heavy Summer Detailed Planning Case
120 Arizona Voltages (230 kV) | 20 EHV Voltages (500 kV)
™
Wt a4
|
0.50 0.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 0.50C0 a vbus 14001 FOURCORN 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 1422t PPAPS W 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 0 0.0 13 1 1.2000
0.5000 a vbus 14203 CASGRAPS 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 16021 PALOVRDE 500.0 0 0.0 1 1 1.2000
0.5000 A vbus 14230 VERDE X 230 0 o 93 1 t 12000 £.5000 a4 vhus 26048 MCCULLGH 500.0 o G 1 1 12000
% 0.5000 a vbus 15230 RUDD 230.0 0 c.0 1 1 1.2000 g 0.5000 a vbus 15011 XYRENE 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 [+ 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV
120.00 € 60.50_ 194 ( )
S O Ko DMy ©-X
Ay = >
e i
Y T Y
¢
-120.00 59.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 0 0.0 1 1 60. 5000
-120.0000 a ang 14914 FONGN4CC  22.0 o 0.0 1 1 120.0000 59,5000 a fbus 14003 NAVAJO 500.0 0 Q.0 1 1
-120 a ang 15981 NAVAJO § 26.0 0 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1
12 A ang 14031 PALOVRDL 24 O 0 i 1 To120.0000 B 5000 a fhus 26048 MCOULLGH 5000 Q o0 1 ]
-120. a ang 14964 YUCCACT4 13.8 0 c.0 1 1 120.0000 §9.5000 a fbus 15011 KYRENE 500.0 [ c.0 1 1
-120.0000 a ang 14967 WPCCSCT2  15.0 4] 6.0 1 1 120.0000 59.500C a fbus 14005 WESTWING 500.0 0 0.0 1 1] 80. 5000
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
Updated by SRP,APS,WAPA,SWIC, TEP
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV) EHV Voltages (500 kV)

1.20

1]
<4
1]
4

0.50 0.50
0.0 v 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
% $.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 é G.5000 a vbus 14001 FOURCORN 500.0 Q 0.0 [} 1 1.2000
$.5000 a vbus 14221 PPAPS W 230.0 c 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500 O 0 0.0 1 1 1.2000
€.5000 2 vbus 14203 CASGRAPS 230.0 [+ 0.0 1 1 1 0.5000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
05000 & vhus 14230 VERDF N 220G o o i H 1. 207 S500C 2 vbus 26048 MCCLTLGH 50G.0 O 8 1 1 1.2000
©0.5000 a vbus 15230 RUDD 230.0 c 0.0 1 1 1 0.5000 a vbus 15011 KYRENE 500.0 ] 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 0 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV)
120.00 60.50
AT ¢ ox
L—J | == 5
Q :::2L1;::=&4
adhe
$
—
-120.00 59.50
10.0 . 10.0
Time( sec ) . Time( sec ) .
é -120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 é 59.5000 a fbus 14001 FOURCORN 500.0 0 0.0 1 1 60. 5000
-120.0000 a ang 14914 FCNGN4CC  22.0 4 0.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJO 500.0 0 0.0 i 1 60 . 5000
-1 a ang 15981 NAVAJO I 26.0 [+ 6.0 1 1 1200000 59.5000 a fbus 15021 PALOVRDE 500.0 © 0.0 1 1 60 . 5000
2 3o ag 14031 PALOVRDL 24 O o & 1 1200080 5957000 4 fhus 26048 MCCULLGH 500 0 o 0o i 1 B0, 5000
a ang 14964 YUCCACT4 13.8 [s] 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 0 0.0 1 1 60.5000
a ang 14967 WPCCS5CT2 15.0 0 0.0 1] 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 0 0.0 1 1 60.5000
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
Updated by SRP,APS,WAPA, SWIC, TEP
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV)

EHV Voltages (500 kV)

1.20 1.20
~ =
L= y =) L an = | v
1
0.50 0.50
10.0 0.0 10.0
Time( sec ) . Time( sec ) .
é 0.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 Q Q.0 1 1 1.2000
0.5000 a vbus 14221 PPAPS # 230.0 0 0.0 1 H 1.2000 0.5000 a wvbus 14003 NAVAJO 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14203 CASGRAPS 230.0 [ 0.0 1 1 2000 0.5000 a vbus 15021 PALOVRDE 500.0 o 0.0 1 1 1.2000
5000 A vbus 14230 VERDE N 233.0 8.0 1 ] 1.2000 £O5000 3 vhus 26048 MCCULLGH 500, 8 3] .0 i 1 12000
0.5000 a vbus 15230 RUDD 230.0 [+ 0.0 i 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 [+ 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 0 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV)
120.00 g 60.50_ "3 (
- =X
Ayl —fn
— e ale.
£ L L
Wowt—
-120.00 59.50
0.0 10 0.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 14001 FOURCORN 500.0 Q 0.0 1 1 80.5000
-120. 0000 a ang 14914 FCNGN4CC 22,0 0 0.0 1 1 120.0000 14003 NAVAJO 500.0 1] 0.0 1 1 60.5¢
-120.0000 2 ang 15981 NAVAJO | 26.0 0 0.0 1 1 120.0000 15021 PALOVRDE 500.0 [ 0.0 1 1 605000
1200000 & ang 14031 PALOVRIN 240 i (A 1 1120 0000 26048 NMCCULLGH 50010 [ 0.0 1 1 60 3000
-120.0000 a ang 14964 YUCCACT4 13.8 0 0.0 1 1 120.0000 . 15011 KYRENE 500.0 ] 0.0 1 1 80 5000
-120.0000 a ang 14967 WPCCSCT2  15.0 0 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 0 0.0 1 1 605000
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV) EHV Voltages (500 kV)

1.20 1.20
0.50 0.50
0 - 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 230 .0 0 0.0 1 1 1.2000 0.5000 a vbus 14001 0 0 0.0 1 1 2000
0.5000 a vbus 14221 PPAPS W 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 0 0.0 1 1 . 2000
0.5000 a vbus 14203 CASGRAPS 230.C 0 0.0 1 1 1.2000 0.5000 a vbus 15021 0 5 4] 0 6.0 1 1 2000
R0 & vbus 14230 VEIDE N 230 .0 o 1 i 1.2000 ©.5000 a  vbus 26048 MCCULLAH 50C.0 O t 1 2000
% 0.500C a vbus 15230 RUDD 230.0 0 0.0 1 1 1.2000 é 0.5000 a vbus 15011 KYRENE .0 0 0.0 1 1 . 2000
0.5000 a vbus 14005 WESTWING 500.0 0 0.0 1 1 . 2000
Rotor Angles Frequencies (500 kV)
120.00 60.50
> va jEEiE:iEEiii
/\ R
~__+/- L]
D5
-120.00 59.50
0 10.0 0.0 10.0
Time( sec ) . : Time( sec ) .
-120.0000 a ang 14803 CHOLLA4 22.0 Q 0.0 1 1 120.0000 59 5000 a fbus 14001 FOURCORN 500.0 0 0.0 1 1 60. 5000
-120.0000 a ang 14914 FCNGN4CC  22.0 0 6.0 1 11200000 59 5000 a fbus 14003 NAVAJO 500.0 4] g0 1 1 605000
-120.0000 a ang 15981 NAVAJO 1 26.0 0 0.0 1 1 120.0000 59.5000 a fbus 16021 PALOVRDE 500.0 0 0.0 1 1 60. 5000
1200000 o g 14931 DPALOVRDL 24 .C 0 o 1 1120000 56 5000 & fbus 26048 MCCULLGH 500 .70 Il o0 ! 1 B0 5000
-120.0000 a ang 14964 YUCCACT4 13.8 0 0.0 1 1 120.00 59.5000 a fbus 15011 KYRENE 500.0 0 0.0 ] 1 60. 5000
-120.0000 a ang 14967 WPCCSCTZ  15.0 0 0.0 1 1120 ’ é 59.5000 a fbus 14005 WESTWING 500.0 o 0.0 1 1 805000
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hsZa CASE
Updated by SRP,APS,WAPA,SWTC, TEP
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2018 Heavy Summer Detailed Planning Case
L 20 Arizona Voltages (230 kV) 1 20 EHV Voltages (500 kV)
0.50 0.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
0.5000 a vbus 14231 WESTWNCW 230.0 o] 0.0 1 1 14001 FOURCORN 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14221 PPAPS W 230.0 4] 0.0 1 1 14003 NAVAJO 500.0 9] 0.0 1 1 1.2000
0.5000 a vbus 14203 CASGRAPS 230.0 ¢ 0.0 1 1 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
05000 & vbus 14220 VERDE N 230 o 3.0 i 3 26048 MCCULLGH 5060 i) 3 1 1 1.2600
é 0.500C a vbus 15230 RUDD 230.0 0 0.0 1 1 15011 KYRENE 500.0 0 0.0 1 ] 1.2000
14005 WESTWING 500.0 0 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV
120.00 g 60.50_ 1 °4 ( )
-120.00 59.50
0 10.0 0.0 10.0
Time( sec ) . Time{ sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 4] 00 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 0 00 1 1 5000
-120.0000 a ang 14914 FCNGN4CC  22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 15981 NAVAIJO 1 26.0 0 0.0 1 1 1200000 59 5000 a fbus 16021 PALOVRDE 500.0 0 0.0 1 1 805000
1 33 e g 14031 PALOVRIN 24 0 0.0 1 11200000 59,5000 4 fhaw 26048 MCOULLGH 500 .0 ¢ Q.0 1 1 G 5000
-120.0000 a ang 14964 YUCCACT4 13.8 0 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 [} 0.0 1 1 . 5000
-120.0000 a ang 14967 WPCC5CT2 15,0 o 6.0 t 1200000 . 59.5000 a fbus 14005 WESTWING 500.0 0 0.0 1 1 605000
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2018 Heavy Summer Detailed Planning Case
L 20 Arizona Voltages (230 kV) L 20 EHV Voltages (500 kV)
0.50 0.50
0 10.0 0.0 10.0
Time( sec ) . Time( sec )
0.5000 a vbus 14231 N 0 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 [+] 0.0 1 1 . 2000
0.5000 a vbus 14221 0 6.0 1 1 1.2000 0.5000 a vbus 14t NAVAJO 500.0 0 0.0 1 i 2000
% OSQ a vbus l42\03 0 0.0 1 1 1gggq % ] ?,0\09 a vbus }5_02] MVRDE §990 0 0.0 1 1 200(3
5040 & vbus 14220 o0 1 1 1.2000 0.5300 a vbu 26048 MCCULLGH 50C ) i 1 2000
vbus 30 0 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 0 0.0 1 1 .2000
0.5000 a vbus 14005 WESTWING 500 0 4] 0.0 1 1 2000
Rotor Angles Frequencies (500 kV
120.00 8 60.50_ - o3 ( )
N\ +
-120.00 59.50
10.0 . 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 ©.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 [+] 0.0 1 ] 60. 5
-120.0000 a ang 14914 FCNGN4CC  22.0 0 0.0 1 1 120.00C0 59.5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 60 5000
- 121 a ang 15981 NAVAJG 1 26.0 4] 0.0 1 1 120.0000 59.5000 a fbus 16021 PALOVRDE 500.0 9] 0.0 1 1 80,5000
12 EEETE 15031 PALOVRDI 24 .0 ( D.0 1 11200000 59 3000 o tbus 26048 MCCULLGH 500.0 ¢ oo 1 1 B0 50N
-1 a ang 14964 UCCACT4 13.8 [s] 0.0 1 1 120.0000 59.5000 a fbus 15011 00.0 0 C.0 1 1 60.5000
é -120.0000 a ang 14967 WPCCSCT2 156.0 0 0.0 1 1 120.0000 % 59.5000 a fbus 14005 WESTWING 500.0 o] c.0 1 1 60. 5000
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2018 Heavy Summer Detailed Planning Case
| 20 Arizona Voltages (230 kV) L 2 EHV Voltages (500 kV)
)
|
0.50 0.50
0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
@ 0. 5000 a vbus 14231 WESTWNGW 230.C 0 0.0 1 1] 1.2000 é 0.5000 a2 vbus 14001 FOURCORN 500.0 0 0.0 1 1 1.2
0.5000 a vbus 14221 PPAPS W 230.0 0 0.0 1 1 1.2000 0.6000 a vbus 14003 NAVAIO 500 0 0 0.0 1 1 1.2000
0.5000 a vbus 14203 CASGRAPS 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
D500 a4 vbus 14230 VERDF N z2an o 9 G 1 1 1. 2000 G 5000 a  vhus 26048 MCCUELGH 500.0 O 8] ] 1 12000
0.5000 a vbus 15230 RUDD 230.0 0 0.0 1 3 1.200t 0.5000 a vbus 15011 KYRENE 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 0 0.0 [} 1 1.2000
Rotor Angles Frequencies (500 kV
120.00 8 60.50_ <3 ( )
'ﬁ LN Fa XY N 23
O =t X
-} L™ | L= | L=} A
= v -
TN + + t
-120.00 59.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
120.0000 2 ang 14903 CHOLLA4 22.0 4] 0.0 1 1 120.0000 50.5000 a fbus 14001 FOURCORN 500.0 0 0.0 1 [} 60.5000
-120.0000 a ang 14914 FCNGN4CC  22.0 0 0.0 1 11200000 59.5000 a fhus 14003 NAVAJO 500.0 0 0.0 t I 605000
-120.0000 a ang 15981 NAVAJO 1 26.0 0 0.0 1 1 120.0000 59 5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 60. 5000
120.0005 2 1 14931 PALOVRDY 24 D I o 1 o120, 0008 5% 5000 o thus 26048 MCCULLGH $50 .0 & 1 ] B0, S000
-120.0000 a ang 14964 13.8 4] 0.0 1 1 120.0000 58.5000 a fbus 15011 KYRENE 500.0 0 0.0 1 1 80. 5000
120.000C a ang 14967 WPCCS5CT2  15.0 Q 0.0 1 112000 é 59 5000 a fbus 14005 WESTWING 500.0 0 0.0 1 1 60,5000
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV) EHV Voltages (500 kV)

Time( sec ) . Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14221 PPAPS W 230 0 0 0.0 ] 1] 1.2000 0.5000 a vhus 14003 NAVAJO 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14203 0 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
OBCO0 & vbus 14230 VERDE N 230 & £ 1 ) 1.2000 5000 a  vhus 206048 MCCLLLGH 50C.0 & 1 1 12008
0.5000 a vbus 15230 RUDD 230.0 0 0.0 [} 1 1.2000 0.5000 a vbus 1501 1 KYRENE 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 0 0.C 1 1 1.2000

Rotor Angles 6050 Frequencies (500 kV)

Ij el | = |
——_ -A‘
e d hd
b $
—
Time( sec ) . Time( sec ) .

-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 120. 59.5000 a fbus 14001 500.0 [+] o 1 1 60.5000
-§20.0000 a ang 14914 FCNGN4CC 220 o 6.0 1 1 120 59.5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 60. 5000
-120.0000 a ang 15981 NAVAJO 1 26.C 0 0.0 ) 1 120.000C 59.5000 a fbus 15021 PALOVRDE 500.0 4] 0.0 1 1 60.5000
120.0000 & 14931 PALOVRDL 240 &0 t L1200 50 5000 o fhus 26048 MCCLLLGH 5000 o o 1 1 B0, 5000
-120.0000 a ang 14964 YUCCACT4 13.8 0 0.9 1 1 120. 59.5000 a fbus 15011 'RENI 00.0 Q 0.0 i 1 60. 500
-120.000C a ang 14967 WPCCSCT2 150 4 0.0 ] 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 0 6.0 ] 1 60. 5000
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV)

EHV Voltages (500 kV)

1.20 1.20
0.50 0.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 0 0.0 I 1 2000
vbus 14221 4] 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAIO 5C0.0 0 0.0 1 1 2000
vbus 14203 [ 0.0 1 I3 1.2000 a vbus 15021 PALOVRDE 500. 0 0 0.0 1 1 2000
vhues 14230 0 (el ! i 1.2000 D a vhus 206048 MCCLELLLH 5000 14 O 1 1 2000
é vbus 15230 0 0.0 1 1 1.2000 . a vbus 15011 KYRENE 500.0 [ 0.0 1 i . 2000
0.5000 a vbus 14005 WESTWING 500.0 [+ 0.0 1 1 . 2000
Rotor Angles Frequencies (500 kV
120.00 g 60.50_.  °J ( )
- i ey
L]
— + - t
(¢
-120.00 59.50
10.0 10.0
Time{ sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 20.0000 59.5000 a fbus 14001 FOURCORN 500.0 0 oc.c 1
-120.0000 a ang 14914 FCNGN4CC  22.0 [ 0.0 1 11200000 59 5000 a fbus 14003 NAVAJO 500.0 [ 0.0 t t
120.0000 2 ang 15981 i1 26.0 0 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 o} 0.0 1 1
1260000 & ang 14031 PALOVRDIL  24.0 {: a.n 1 1120 0nG0 59 5000 a fbus 26048 MECULLGH 5000 3] o ] ]
-120.0000 a ang 14964 YUCCACT4 13.8 [ 0.0 1 1 20, 00 59.5000 a fbus 15011 KYRENE 500.0 0 0.0 1 1
-120.0000 a ang 14967 WPCCS5CT2  15.0 4] 0.0 1 1 120.0000 59 8000 a fbus 14005 WESTWING 500.0 s} 0.0 1 1
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2018 Heavy Summer Detailed Planning Case
1 20 Arizona Voltages (230 kV) L 20 EHV Voltages (500 kV)
1 ™%
0.50 0.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
0.5000 a vbus 14231 0 0.0 1 1 1.2000 0.5000 a vbus 14001 0 0.0 1 [} 1.2000
0.5000 a vbus 14221 PPAPS W 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14003 Q 0.0 1 1 1.2000
[ a vbus 14203 CASGRAPS [ 0 0.0 1 1 1.2000 0.5000 a vbus 15021 0 0.0 1 1 1.2000
5 a bue 14230 VERDE & 2X & 1 1 1.2000 5000 & vbus 26G48 ‘.\v 1 1 bo2000
é 0.5 a vbus 15230 RUDD 0 0 0.0 1 1 1.2000 é 0.5000 a vbus 15011 [+ 0.0 1 1 1.2000
0.5000 a vbus 14005 0 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV
120.00 g 60.50_ -3 ( )
v e e
— 4 4 -+ }
-120.00 59.50
10.0 . 10.0
Time( sec ) . ] Time( sec ) .
DM oIk ot 20 0 00 11 15 800 fom limi  FOROMNERD R N
-120.0000 a ang 15981 NAVAJO | 26.0 0 0.0 L 1 120.0000 59.5000 a fbus 15021 PALOVI 5000 4] 0.0 1 1 60.5000
1200005 & ang 14931 PALOVRDL  24.0 [t G.0 1 1 120.0000 59 5030 0 fhus 26048 MCCULLGH 500,30 4] o 1 1 HC . H000
-120.0000 a ang 14964 ICCACT4 13.8 0 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 o 0.0 1 1 60. 5000
-120 0000 a ang 14967 WPCCS5CT2  15.0 0 0.0 1 1 120 0000 59 5000 a fbus 14005 WESTWING 500.0 o 0.0 1 1 60. 5000
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV)

EHV Voltages (500 kV)

1.20 1.20
i Ty Gy et s
L= AT ™ | =T v
0.50 0.50
10.0 .0.0 10.0
Time( sec ) . Time( sec ) .
vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 4] 0.0 1 1 1.2000
vbus 14221 PPAPS W 230 0 0 0.0 1 1 20 0.5000 a vbus 14003 NAVAJO 500.0 0 0.0 1 1 1.2000
é vbus 14203 CASGRAPS 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
n vhus 14230 VERDE N 230 & i o0 1 ] 12000 05000 a vbus 26048 MCCUTLLGH 5600 3.0 t b 1 2000
vbus 15230 RUDD 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 0 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV
120.00 g 60.50_ =4 ( )
i 3 ‘;Q‘ngszngja
| A
P
el —— + $
q
-120.00 59.50
10.0 10.0
Time( sec ) . Time ( sec ) .
-120.0000 a ang 14803 CHOLLA4 22.0 4] 0.0 1 1 120.0000 59,5000 a fbus 14001 FOURCORN 500.0 4] 0.0 1 1
120.0000 a ang 14914 FCNGN4CC  22.0 Q 0.0 1 1 120.0000 59 5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1
-120.0000 a ang 15981 NAVAJO 1 26 0 Q 0.0 1 1 120.0000 59.5000 a fbus 5021 PALOVRDE 500.0 0 0.0 1 1
-1 2 0T s g 14031 PALOVRDL 240 [ S0 1 bo120.0%00 545000 & fhus 26048 MCCULLGH 5000 4] .0 1 1
- 121 00 a ang 14964 YUCCACT4 13.8 o] 0.0 1 1 120.0000 59.5000 a fbus 501 KYRENE 500.0 4] 0.0 1 1
-120.0000 a ang 14967 WPCC5CTZ  15.0 o 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 0 0.0 1 1
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2018 Heavy Summer Detailed Planning Case
L 20 Arizona Voltages (230 kV) L 20 EHV Voltages (500 kV)
o | [ ] [ |
L %=1 V| hL™] v
I ¥
0.50 0.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
14231 WESTWNGW 230.0 0 0.9 1 ] 0.5000 a vbus 14001 FOURC ) 0.0 1 1 . 2000
14221 PAPS 236.0 0 0.0 1 i 1.2000 0.5000 a vbus 14003 NAVAJO 500 0 0 6.0 1 1 1.2000
14203 CASGRAPS 230 0 0.0 1 1 0.5000 a vbus 15021 PALOVRDE 500.0 [s] 0.0 1 1 1.2000
14220 VERDE 230.0 G0 1 1 |.2000 5008 a vbus 26+ MCCULLGH 5061 G 1 1 12000
1% R 25000 o0 1 4 nam % gMa v 1M SRME RS 8 88 1 iR
Rotor Angles Frequencies (500 kV
120.00 g 60.50_ -4 ( )
AP
— e " | .
o L
-120.00 59.50
0.0 10.0 .0 10.0
Time( sec ) . . Time( sec )
-120.0000 & ang 14903 CHOLLA4 22.0 2] 0.0 1 1 120 59.5000 a fbus 14001 RN 500.0 [s] 0.0 1 1 60
-1 ang 14914 FCNGN4CC 22 C 9] 0.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJG 500.0 0 0.0 1 1 605000
-1 ang 16981 NAVAJO I 26.0 [ 0.0 1 1 59.5000 a fbus 15021 PALOVRDE 500 O [+ 0.0 1 1 605000
12 Do meg 14931 PALOVRDY 24 O Il .0 1 120, D 59 5000 a b 26048 MCCULLGH 500 .0 0 n.c | | G0 S000
1 ang 14964 .8 0 0.0 [} 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 [+ 0.0 1 1 80. 501
é 1 ang 14967 WPCC5CTZ2  15.0 2] 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 o] 0.0 1 1 60 5000
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2018 Heavy Summer Detailed Planning Case
! 20 Arizona Voltages (230 kV) 120 EHV Voltages (500 kV)
i = {
ey v
0.50 0.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
.5000 14231 WESTWNCW 230.0 0 0.0 1 1 1.2000 0.5 a2 vbus 14001 FOURCORN 50C.0 0 0.0 1 1 1.2000
14221 PPAPS W 230.0 Q 0.0 1 1 1.2000 0.500C a vbus 14003 NAVAJO 500.0 o] 0.0 1 1 1.2000
14203 CASGRAPS 230.0 Q 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.C [+ 0.0 1 1 1.2000
14220 VERDE N 230 1) 0.0 1 1 1.2000 CL5000 4 vbus 26048 MCCULLGH 506 .0 0 4] 1 1 12006
% fs230 b 2000 o0 14 v T W I SRES0S 9 88 11 1%
Rotor Angles Frequencies (500 kV
120.00 g 60.50_ - o4 ( )
" |
b b
T - T
(¢
-120.00 59.50
10.0 10.0
Time( sec ) . Time( sec ) .
G0 e UM =0 o &8 1 1 e 2 38 1 1 2xx
erZQ Dqu a ang l§931 EAVAJO 1 ZEQ 0 0.0 1 1 I?O 9 0 g o 9 1 1 §0 SKER
506000 & ame ek wened BSOS 86 1 1 15000 0 o0 1 1 60500
-120.0000 a ang 14967 WPCCSCT2  15.0 0 090 i 1 120.0000 [} 0.0 1 1 605000
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV)

EHV Voltages (500 kV)

1.20 1.20
[ |
v
0. 0.50
10.0 0.0 10.0
. Time( sec ) .
.0 0 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 0 .0 [} 1 1.2000
0 0 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJD 500.0 0 0.0 1 1 1.2000
RAPS 230.0 o] 0.0 1 1 1.2000 0.500C a vbus 16021 PALOVRDE 500.0 o] 0.0 1 1 1.2000
VERDE N 230 & 6.0 1 i 12000 5000 a vbus 26048 HCCUTLLGH 50 o o 1 1 12000
RUDD 230.0 ] 0.0 1 1 1.2000 0.5000 a vbus. 15011 KYRENE 500.0 0 0.0 1 1 2000
é 0.500C a vbus 14005 WESTWING 500.0 [ 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV
120.00 g 60.50_ L °d ( )
2 Na =
/\ e
L $
L
-120.00 59.50
0.0 10.0 . 10.0
Time( sec ) . Time( sec ) .
14903 CHOLLA4 22.0 4] Q.0 1 1 120.0000 fbus 14001 FOURCORN 500.0 0 0.0 1] 1 60.5000
14914 FCNGN4CC 22,0 o 0.0 1 1 120 0000 fbus 14003 NAVAJO 500.0 0 0.0 1 1 605000
15981 NAVAIO | 26 0 0 0.0 1 1 120.0000 fbus 15021 PALOVRDE 500 0 [ 0.0 1 1 605000
14931 PALOVRDL 240 1] o 1 L 20,0960 fhus 26048 MCCULIGH 500 0 0.0 1 i G0 SG00
14964 YUCCACT4 13.8 Q 0.0 1 1 120.0000 fbus 15011 KYRENE 500.0 0 0.0 1 1 60. 5000
14967 WPCCS5CT2 15.0 [ 0.0 1 1 126.0000 59 5000 a fbus 14005 WESTWING 500.0 3 0.0 1 1 605000
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2018 Heavy Summer Detailed Planning Case
| 20 Arizona Voltages (230 kV) L 20 EHV Voltages (500 kV)
0.50 0.50
10.0 0.0 10.0
Time( sec ) . Time( sec ) .
% 0.5000 a vbus 14231 WESTWNGW 230.0 Q 0.0 1 ] 1.2000 é 0.5000 a vbus 14001 FOURCORN 500.0 '] 0.0 1 1 1.2000
0.5000 a vbus 1422} PPAPS W 230 0 aQ 0. 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14203 CASGRAPS 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
o Mo vbus 1423 VERDE N 230 0 o O 1 1 |.2nno 5000 a vbus 26048 MCCULLGH 3000 5.0 1 t 12000
0.5000 a vbus 15230 RUDD 230.0 0 c.0 1 t 1.2000 0.5000 a vbus 15011 KYREN Q 0 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 0 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV
120.00 g 60.50_ - °d ( )
/\ } e +_ l
(
-120.00 59.50
0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
R0 s wE o ewowt 20 8 28 1 1 R 200t MR TAOMERS 9 g 11 B
-129 0000 a ang 15981 NAYMO 1] 2§ 0 4] 0.0 1 1 120 QQ% 59 5900 a f_bus ’lf!UZI‘ P{\I,J)VVRDE 590 c 9 q 0 1 i QO 5900,
i B SR T Bl e MGal il ES
-120.0000 a ang 14967 WPCC5CTZ 150 0 0.0 1 120.0000 §9.5000 a fbus 14005 WESTWING 500.0C 0 0.0 1 1 60.5000
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
Updated by SRP,APS WAPA,KSWTC, TEP
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2018 Heavy Summer Detailed Planning Case
L 20 Arizona Voltages (230 kV) L 20 EHV Voltages (500 kV)
0.50 0.50
0 10.0 0.0 10.0
Time( sec ) . Time( sec )
0.500C a vbus 14231 WESTWNGW 230.0 [+] 0.0 1 1 0.5000 a vbus 14001 FOURCORN 500.0 0 0.0 1 1 . 2000
0.5000 a vbus 14221 PPAPS W 230.0 4] 0.0 1 1 1.2000 0.5000 a vbus 1400 NAVAJO 500.0 0 0.0 1 1 . 2000
0501 a vbus 14203 CASGRAPS 230.0 [+ 0.0 1 1 1.2000 0.5000 a wvbus 15021 PALOVRDE 500.0 0 0.0 1 1 . 2000
o vhus 14230 VERDE N 230 O .0 1 i 2000 5000 5 vbus 26048 MCCULLGH 0.0 ] i 2000
é a vbus 15230 RUDD 230.0 [} 0.0 1 1 1.2000 é 0.5000 a vbus 15011 KYRENE 500.0 Q .0 1 1 . 2000
0.5000 a vbus 14065 WESTWING 500.C 0 0.0 1 1 2000
Rotor Angles Frequencies (500 kV
120.00 g 60.50 -~ o4 ( )
L —+] + ! |
C
-120.00 59.50
10.0 0.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 59,5000 a fbus 14001 0C. 0 Q0 0.0 1 1 60.5000
-120.0000 a 14914 FCNCN4CC  22.0 0 6.0 i 1 120.00600 59.5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 60. 5000
-1 an, 15981 NAVAJO 1 26.0 0 0.0 1 1 120.0000 59,5000 a fbus 15021 PALOVRDE 500.0 o] 0.0 1 1 60. 5000
3 ang 14031 PALOVRDIL  24.0 ( 0.0 1 1120, 0000 59 5000 & Fhus 26048 MOCULLGH 5600 o 2 ] ] B 5000
-1 C a ang 14984 YUCCACT4 138 0 0.0 ] 1 120.0000 9.5000 a fbus 15011 E 500.0 0 0.0 1 1 605000
é -120.0000 a ang 14967 WPCCS5CT2  15.0 o 0.0 1 1 120.0000 59 5000 a fbus - 14005 WESTWING 500.0 0 0.0 1 1 60. 5000
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
Updated by. SRP,APS,WAPA,SWIC, TEP
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV)

EHV Voltages (500 kV)

1.20 1.20 J ’
|
[ 1
\ un = |
0.50 0.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
§ 0.5000 2 vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 é 0.5000 a vbus 14001 IRCORN 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14221 PPAPS W 230.0 Q 0.0 1 1 1.2000 .5000 a’ vbus 14003 NAVAJO 500.0 0 c0 1 1 1.2000
0.5000 a vbus 14203 CASGRAPS 230. c 0.0 1 1 1.2000 0.5000 a vbus 15021 'RDE 5 0 [} 0.0 1 1 1.2000
D.5000 & vhus a230 VERDE N 2303 G o 4] 1 ] 12000 5000 & vhbus 26048 MCQULLCH 500,08 O il 1 1 i.2000
0.500C & vbus 15230 RUI 3C.0 0 0.0 i 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 o 0.0 i 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 0 0.0 [} 17 1.2000
Rotor Angles Frequencies (500 kV)
120.00 60.50
ol
/A\ \ } i
L]
-120.00 59.50_L
10.0 0.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14803 CHOLLA4 22.0 a c.0 1 1 120.0000 59.5000 a fbus 14001 URCORN 500.0 [+] 6.0 1 1 60. 5000
-120.0000 2 ang 14914 FCNCN4CC  22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJO 500.0 0 0.0 t 1 60. 5000
- 000 a ang 15981 NAVAIO 1 26.0 o] 0.0 1 1 120 00 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 60.5000
00 & ang 14031 PALOVRDL 24,0 ¢ o 1 1200000 5. SCO0 o fhus 25048 MOCULLGH 560 1 Q o 1 ] B, 5000
a ang 14984 YUCCACT4 13.8 0 .0 ] 1 120.0000 .5000 a fbus 15011 KYRENE 500.0 0 0.0 1 i 80. 5000
é a ang 14967 WPCCS5CTZ  15.0 0 c.0 t 1 120.0000 é 59.5000 a fbus 14005 WESTWING 500.0 0 oo 1 1 8051
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
Updated by SRP,APS,WAPA,SWTC, TEP
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV) EHV Voltages (500 kV)

1.20 1.20
0.50 0.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
G 5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 0.5000 a vbus 14001 0 0 0.0 1 1 1. 2001
0.5000 a vbus 14221 PPAPS W 230.0 4 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 o] 0.0 1 1 2000
0.5000 a vbus 14203 CASG! 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500 0 0 c.0 1 1 2000
OO0 a0 vbus 14230 VERDE X 230 © o 0.8 1 ] 12806 €.5000 a vhus 26048 RCCULLGH 5000 (1] 1 1 2000
% 0.5000 a vbus 15230 RUDD 230.0 0 0.0 1 1 1.2000 % 0.5000 & vbus 15011 K 00.0 Q c.0 1 1 . 2000
0.500C a vbus 14005 WESTWING 500.0 ) 0.0 1 1 .2000
Rotor Angles Frequencies (500 kV)
120.00 60.50
""""" ‘E::tggzihﬂl;: 0 A
0
v
Ll
frere"1 L]
-120.00 59.50
0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 [} 0.0 1 1 120.0000 59.5000 & fbus 14001 FOURCORN 500.0 Q 0.0 1 1 . 5000
-120.0000 a ang 14914 FCNGN4CC 22 .0 ) 0.0 1 1 120.0000 59 5000 a fbus 14003 NAVAJO 500.0 i 0.0 1 1 60 5000
-120.0000 a ang 15981 NAVAJO 1 260 0 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVROE 500.0 o] 0.0 1 1 5000
1200000 & wg 14931 PALOVRDL 24 ¢ QO Q 3] L 20,0000 59 5000 & fhus 26048 MCCULLGH 500 .0 € (A 1 ] 625000
-120.0000 a ang 14964 YUCCACT4 13.8 0 0.0 1 1 120.0000 59. 5¢ a fbus 15011 KYRENE 50C.0 0 0.0 1 1 60.5000
é -120.0000 a ang 14967 WPCCSCTZ  15.0 4] G0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 ] 6.0 1 1 60. 5000
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
Updated by SRP,APS WAPA, SWTC, TEP
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV) EHV Voltages (500 kV)

1.20 1.20
1
0.50 “‘ 0.50
10.0 0.0 10.0
Time( sec ) . Time( sec ) .
0.5000 a vbus 14231 WESTWNGK 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 [+ 0.0 1 1 1.2000
0.5000 a vbus 14221 PPAPS W 230 0 0 6.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 4 0.0 1 1 1.2000
é 0.5000 a vbus 14203 CASGRAPS 230.0 e 0.0 1 1 1.2000 é 0.5000 a vbus 15021 PALOVRDE 500.0 [+ 0.0 1 1 1.2000
05000 & vbus 14230 VERDE N 230 0 i 0.0 ! | 1.2000 2.5000 2 vbus 26048 MCCLLLAH 50G.0 8 o 1 1 12000
0.5000 a vbus 15230 RUDD 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 4] .0 [} 1 1.2000
0.500C a vbus 14005 WESTWING 500.0 4] c.0 1 1 1.2000
Rotor Angles Frequencies (500 kV)
120.00 60.50
——d ale.
_/\‘ : ___..._ ]
-120.00 59.50
0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14803 CHOLLA4 22.0 0 0.0 1 1 120.00C0 59.5000 a fbus 14001 FOURCORN 500.0 1) 0.0 1 1 60. 5000
-120.0000 a ang 14914 FCNGN4CC  22.0 o] 0.0 1] 1 120.0000 59 5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 605000
- 12 a ang 15981 NAVAIJO | 26.0 0 0.0 1 1 1200000 59.5000 a fbus 15021 PALOVRDE 500.0 4] 0.0 1 1 60 . 5000
i2t a 14931 PALOVRL 24,0 f o0 i 1 120.0000 59 5000 & fhus 26048 NCCULLGH 5009 o] 0.0 1 1 B0 5000
-12 a 14964 YUCC, 13.8 C 0.0 1] 1 120.0000 58.5000 a fbus 15011 KYRENE 500.0 0 c.0 1 1 60.5000
-120.0000 a 14967 WPCCS5CT2  15.0 o 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 [} 0.0 1 1 805000
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
Updated by SRP,APS,WAPA,SWTC, TEP
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV) EHV Voltages (500 kV)

1.20

1
Time( sec ) . Time( sec ) .
0.5000 a vbus 14231 WESTWNG) .0 0 0.0 1 1 0.5000 a vbus 14001 FOURCORN 500.0 C 0.0 1 1 2000
0.5000 a vbus 14221 PPAPS W 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 4] 0.0 1 1 1.2000
0.5000 a vbus 14203 CASGRAPS 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 0 Q.0 1 1 1.2000
A0 s vbus 14230 VERDE & 230 O &) o 1 { 1.2000 S00C a  vbes 26048 MCCULLGH 500,90 4] o 1 1 2000
0.5000 a vbus 15230 RUDD 230.C [+ 0.0 1 1 1.2000 0.500C a vbus 15011 KYRENE 500.0 [} 0.0 1 1 1.2000
0.5000 a vbus 13 WESTWING 500.0 o 0.0 1 1 1.2000
120.00 Rotor Angles 6050 Frequencies (500 kV)
2
e
/\; . b \
Time( sec ) . Time( sec ) .
ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 0 0.0 1 1
ang 14914 FCNGN4CC  22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJO 500.0 [ 0.0 1 1
ang 15981 NAVAJO 1 26.0 4] 0.0 1 1 120.0000 59.5000 a fbus 15021 P E 500.0 0 0.0 1 1
vomee 14931 PALOVRDL  24.0 3] S.0 1 1 120.0020 595000 A fbus 26048 i H 5000 i) 1 ]
ang 14 YUCCACT4 13.8 o 0.0 1 1 120.0000 59,5000 a fbus 15011 E 500.0 0 0.0 1 1
ang 14967 WPCCSCT2 15,0 0 0.0 1 1 120.0000 58.5000 a fbus 14005 WESTWING 500.0 0 0.0 1 1

2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
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2018 Heavy Summer Detailed Planning Case
1 20 Arizona Voltages (230 kV) | 20 EHV Voltages (500 kV)
13
|
0.50 0.
10.0 10.0
Time( sec ) .
é 0.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 é 0. a 1 0 0.0 1 1 1.2000
0.5000 a vbus 14221 PPAPS W 230 0 ¢ 0.0 i 1 1.2000 43 a 1 0 0.0 1 1 1.2000
0.500C a vbus 14203 CASGRAPS 230.0 [ 0.0 1 1 1.2000 o] a 1 501 3 0.0 13 ) 1.2000
T.5000 a0 vbus 14230 VERDE N 230.0) 0 0 1 ] 2000 Q O a2 I3 21 MCCULLGH 300.0 ) Q | i 12000
0.5000 a vbus 15230 RUDD 230.C 4] 0.0 1 1 1.2000 0. a L KYRENE 500 Q 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 c 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV
120.00 g 60.50_. - cd* ( )
2% -
/\\ : >
-120.00 59.50
0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 c 00 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 ] 0.0 1 1 . 5000
-120.0000 a2 ang 14914 FCNGN4CC  22.0 0 0.0 1 1 1 00 59.5000 a fbus 14003 NAVAJQ 500.0 0 0.0 1 1 605000
- 12 0 a ang 15981 NAVAIO 1 26.0 o 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 60.5000
2 3 o 14931 PALOVRDI  24.0 i o6 1 11200000 59 G000 4 fhus 26048 MOCULLGH S00.0 [ 0.0 1 1 0. 5000
-120 14984 YUCC, 13.8 0 0.0 1 1 120,0000 59.5000 a fbus 15011 KYRENE 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 14967 WPCCHCTZ 15,0 Q 0.0 1 1 120.0000 89.5000 a fbus 14005 WESTWING 500.0 0 0.0 1] 1 80.5000
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
Updated by SRP,APS,WAPA,SWIC,TEP
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV) EHV Voltages (500 kV)

1.20

0.50 0.50 i
Time( sec ) . Time( sec ) .

0.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 ] 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 [t} 0.0 1 1 1.2000
0.5000 a vbus 14221 PPAPS W 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14203 CASGRAPS 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 t 1.2000
25000 a  vbus 14230 VERDE N 230 O o 6.0 1 1 [ 05000 o vhus 26048 MCCULLGH 50300 o o | 1 12000
0.5000 a vbus 15230 RUDD 230.C Q c.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 0 0.0 1 1 1.2000

0.5000 a vbus 14005 WESTWING 500.0 0 0.0 1 1 1.2000

Rotor Angles Frequencies (500 kV)

120.00 60.50
L : i::&ggﬁzs
L -
-120.00 | 59.50 | ;
0.0 10.0 0. 10.0
Time( sec ) . Time( .
-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 59.5000 a fbus 1 1] 0.0 1 [}
-120 0000 a ang 14914 FCNGN4CC  22.0 0 0.0 t 1 120.0000 59.5000 a fbus ] 0 0.0 1 1
-120.0000 a ang 15981 NAVAJG 1 26.0 0 0.0 I 1 120.0000 59.5000 a fbus 1 4] 0.0 1 1
120.0000 & ang 14931 PALOVRDL 248 0 o t 1 20,0000 59 5200 a  rhus 260 4] o 1 1
-120.0000 a ang 14964 YUCCACT4 (3.8 [ 0.0 1 1 120.0000 50.5000 a fbus 1 ] 0.0 1 1
é -120.0000 a ang 14967 WPCC5CT2 15,0 [ 0.0 1 1 120.00%0 é 58.5000 a fbus 1 0 0.0 1 1

2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV) EHV Voltages (500 kV)

N o | ™ ™
L =] el O el hdl
Time( sec ) . Time( sec ) .
vbus 14231 WESTWNGW 230.0 0 0.0 1 1 2000 0. a vbus 14001 0 0.0 1 1 1.2000
vbus 14221 PPAPS W 230.0 0 0.0 3 1 1.2000 0 a vbus 14003 NAVAJO 500.0 0 0.0 1 1 1.2000
vbus 14203 CASGRAPS 230.0 0 0.0 I3 1 1.2000 [ a vbus 15021 PALOVRDE 500.0 [ 0.0 1 1 1.2000
B ovhus 14230 VERDE N 230 @ o o0 1 ] 2000 [§ 0 a vbus 26048 MCCULLGH 500,40 ] G { i 1. 2000
vbus 15230 RUDD 230.0 0 0.0 1 1 1.2000 0 a vbus 15011 KYRENE 500.0 0 0.0 1 1 1.2000
0 a vbus 14005 WESTWING 500.0 0 0.0 1 1 1.2000

Rotor Angles Frequencies (500 kV)

L= | L= |
o itg:::#&<;::d*z;:=dg
e ol e
L) L] L} L
(\ AL
% D »
-120.00 59.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
ang 14903 CHOLLA4 22.0 0 0.0 1 1 59.5000 a fbus 14001 RN 500.0 0 0.0 1 1 60,5000
ang 14914 FCNGN4CC  22.0 0 0.0 1 1 9.5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 60 5000
ang 15981 NAVAJO 1 26.0 (] 0.0 1 1 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 60. 5000
2 g 1403 PALOVRDI 240 0 G i H 595000 Thr 26048 MCCULLGH 50 9] no L | B i)
- 12 g 14964 YUCCACT4 13.8 0 0.0 1 1 120 59.5000 a rbus 15011 KYRENE 500.0 0 0.0 1 1
-120.0000 a 3 14967 WPCC5CT2 15.0 o 0.0 1 1 120 0000 59.5000 a fbus 1 WESTWRING 500.0 o 0.0 1 1

2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
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2018 Heavy Summer Detailed Planning Case
L 20 Arizona Voltages (230 kV) | 20 EHV Voltages (500 kV)
0.50 0.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14221 PPAPS W 230.0 0 0.0 1 1] 1.2000 0.5000 a vbus 14003 NAVAIG 500.0 0 0.0 1 1 1.2000
é 9 5900 a vbus 14203 CASQRAPS %3(29 9 9 9 1 1 1 2,% % q 5900 a vbus l.’gggl PMVWE 5009 0 qu 1 ] lg‘gqq
3 AN & vbus 14230 VERDE N 230 o G0 1 ! 12000 0.5000 4 vbus 26048 MCCULLGH 5000 o Q | 1 12000
0.5000 a vbus 15230 RUDD 230.0 0 0.0 1 1 1.2000 0. 5 a vbus 15011 KYRENE 500.0 9 G.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 0 0.0 [} i 1.2000
Rotor Angles Frequencies (500 kV
120.00 g 60.50_ Lo ( )
R i |
=) =
. L3
(¢
-120.00 59.50
0 10.0 . 10.0
Time( sec ) . Time( sec )
-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 0 0.0 1 1 60.5000
~120.0000 a ang 14914 FCNGN4CC 220 4] 0.0 1 1 1200000 59 5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 605000
é e e R Wi 200 2 e 1 1R Baens e im0 REEmIRR 2 010 R
-120.0000 a ang 14964 YUCCACT4 13.8 0 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 2] 0.0 1 1 60. 5
-120.0000 a ang 14967 WPCC5CTZ2 15.0 0 0.0 1 1 120.0000 59 5000 2 fbus 14008 WESTWING 500.0 ) 6.0 1 1 605000
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV) EHV Voltages (500 kV)

1.20

1.20

Time( sec ) . . Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 0.5000 a vbus 14001 FOURCORN 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 14221 PPAPS ¥ 230.0 0 0.0 1 1 0.5000 a vbus 14003 NAVAJO 500.0 0 6.0 1 1 1.2000
0.5000 a vbus 14203 CASGRAPS 230.0Q Q 0.0 1 1 0.5000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
25000 A vbus 14230 VERDE N 2300 Bt i 1 25000 4 vbus 26048 MCCELLGH 500.0 G il 1 i 12000
0.5000 a vbus 15230 RUDD 230.0 [+ 0.0 1 1 0.5000 a vbus 15011 KYRENE 500.0 0 0.0 1 ] 1.2000
0.5000 2 vbus 14005 WESTWING 500.0 0 0.0 1 1 1.2000
120,00 Rotor Angles 60.50 Frequencies (500 kV)
- N i
= EE:S
/\ - e + 4
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 o 0.0 | 1 120.0000 59.5000 a fbus 14001 0 o 1 1 60.5000
-120.0000 a ang 14914 FCNGN4CC  22.0 Q 0.0 t 1 120.0000 69.5000 a fbus 14003 Q i) 1] 1 60.5000
- 12 ang 15981 NAVAJO 1 26.0 0 0.0 1 1 59.5000 a fbus 15021 0 Q 1 1 60.5000
12 g 14931 PALOVRDI  24.0 ) 6.0 1 [ Pl 59 5000 a fhus 26048 I 0. 1 t 605000
-120 ang 14964 YU 13.8 0 .0 1 1 120 59.8000 a fbus 15011 0 0 1 1 60.5000
-120.0000 a ang 14967 WPCC5CT2 15.0 0 0.0 1 1 120.0000 59 5000 a fbus 14005 0 .0 1 1 805000

2018 Heavy Summer AZ Coordinated Case
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV) EHV Voltages (500 kV)

1.20 1.20
[ 1
<
0.50 0.50
0.0 10.0 0.0 10.0
Time( sec ) . Time({ sec ) .
é £.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 é . 14001 FOURCORN 50C.0 0 0.0 1 1 1 0
0.5000 a vbus 14221 PPAPS W 230.0 0 0.0 1 1 1.2000 14003 NAVAJQ 500 O [ 0.0 1 1 2000
0.5000 a vbus 14203 0 [ 0.0 1 1 15021 PALOVRDE. 500.0 0 0.0 1 1 2000
05000 vhu 14230 VERDE N 2307 o 6.0 1 I 2000 26048 MCCULLGH 5600 i 4] t 1 2000
0.5000 a vbus 15230 RUDD 230.0 0 0.0 1 1 1.2000 15011 KYRENE 500.0 0 0.0 1 1 L2000
14005 WESTRING 500 O [ 0.0 1 1 2000
Rotor Angles Frequencies (500 kV)
120.00 60.50
-120.00 59.50
0.0 10.0 . 10.0
Time( sec ) . Time( sec ) .
ang 14903 CHOLLA4 22.0 [+] 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 0 0.0 1 1 60.5000
ang 14914 FCNGN4CC  22.0 o 0.0 1 1 120.0000 59 5000 a fbus 14003 NAVAJOD 500.0 4] 0.0 1 1 60.5000
ang 15981 NAVAJO & 260 v 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 605000
ERETES 14931 PALOVRDL 240 oo 1 11200000 5% 5000 3 Thus 26048 MOCULLGH 50 40 8 c.0 1 1 B0 5000
ang 14964 YUCCACT4 13.8 0 0.0 1 1 120.0000 59.5000 a fhbus 15011 KYRENE 500.0 o 0.0 1 1 60. 5000
ang 14967 WPCCS5CTZ  15.0 0 0.0 1 1 126.0000 59.500C a fbus 14005 WESTWING 500.0 c 0.0 1 1 805000
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hsZa CASE
Updated by SRP,APS,WAPA,SWIC,TEP
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV)

EHV Voltages (500 kV)

1.20 1.20
H
[ = | [ o |
=T iy A d
0.50
0.0 10.0 10.0
Time( sec ) . .
vbus 14231 WESTWNGW 230.0 [+ 0.0 b3 1 1.2000 3 0.0 1] 1 1.2000
vbus 14221 PPAPS W 230.0 ] 0.0 ] t 1.2000 0 0.0 1 1 1.2000
vbus 14203 CASGRAPS 230.0 0 Q.o 1 1 1.2000 0 0.0 1 1 1.2000
@ vbus 14230 VERDE N 220 0 I [ i i [ e 1 1 12000
% vbus 15230 RUDD 230.0 0 0.0 1 1 1.2000 0 0.0 1 1 1.2000
0 0.0 1 i 1.2000
Rotor Angles Frequencies (500 kV
120.00 i 60.50_ 4 ( )
btis iy
/\V + + + 4
-120.00 58.50
10.0 10.0
Time( sec ) . Time( sec ) .
. 0000 ang 14503 CHOLLA4 22.0 4] 0.0 1 59.5000 a fbus 14001 FOURCORN 500 0 0.0 1 1
L S TR T i 88 1 5950005 M 191 eoovoe amd S 08 11
1200000 & ang 14931 PALOVRDL  24.0 [ o 1 59 5000 & fbus 26048 MCCUEEGH 500.0 4] n.o 1 1
120.0000 a ang 14964 YUCCACT4 13.8 0 0.0 1 59 5000 a fbus 15011 KYRENE 500.0 0 0.0 1 [}
120.0000 a ang 14967 WPCC5CT2  15.0 0 0.0 1 59 5000 a fbus 14005 WESTWING 500.0 0 0.0 1 1
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
Updated by SRP,APS,WAPA,SWTC,TEP
Page 1
smI8#13b_330_SNVLY_500_230_xfmrl.chf C:\Plot
@ PHX 171-694 (SR-06) APS (04/11/14) JS 133887 153

REV.B
Fri Mar 28 12:28:13 2014




2018 Heavy Summer Detailed Planning Case
1 20 Arizona Voltages (230 kV) | 20 EHV Voltages (500 kV)
1 [ | [ |
L= L T v
0.50 0.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
14231 W 0 0 0.0 1 1 1 0.5000 a vbus 14001 FOURCORN 500.0 [+] 00 1 1 L2000
14221 PPAPS W 230.0 ) 0.0 1 1 1.2000 ke 0.5000 a vbus 14003 NAVAJO 500.0 4] 0.C 1 1 .2000
14; ASGRAPS 0 0 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE. 500.0 0 0.0 1 1 2000
14230 VERDE N 23 i L. i 1 1. 200 L5000 a vbus 26048 MCCULLGH 5000 ¢ ) 1 1 2000
é 152. RUDD 0 Q 6.0 1 1 é 0.5000 a vbus 15011 KYRENE 50C.C C 0.0 ! 1 .2000
0.5000 a vbus 1 5 WESTWING 500.0 4] 0.0 1 1
Rotor Angles Frequencies (500 kV
120.00 g 680.50 q ( )
i
+ + $
(¢
-120.00 59.50
0 10.0 . 10.0
Time( sec ) . Time( sec ) .
-120. 0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 0 0.0 1 1 60. 5000
-120 0000 a ang 14914 FCNGN4CC 22 O 4] 0.0 1 1 120 0000 59.5000 a fbus 14003 NAVAJC 500.0 5] 0.0 1 1 60.5000
-120.0000 a ang 15981 NAVAJO 1 26.0 o 0.0 1 1 120.0000 595000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 60 5000
120 8007 & ang 14031 DALOVRDL  24.0 { c.o 1 I 1200000 58 5000 n fhus 26048 NCCULLGH 5000 o 4] ! 1 605000
-120.0000 a ang 14964 YUCCACT4 13.8 0 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 14967 WPCC5CT2  15.0 0 6o 1 1 120.0000 89 5000 a fbus 14005 WESTWING 500 0 0 0.0 1 1 0. 5000
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
Updated by SRP,APS,WAPA,SWIC,TEP
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2018 Heavy Summer Detailed Planning Case
1 20 Arizona Voltages (230 kV) 1 20 EHV Voltages (500 kV)
3 ™ ™
L =] el W el
0.50
0.0 10.0 10.0
Time( sec ) . .
é 0.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 [+ 0.0 1 1
D.5000 a vbus 14221 PPAPS W 230 0 [ 0.0 ] 1 1.2000 0 0.0 1 1 1.2000
a 14203 \SG| 230.0 43 0.0 1] H 1.2000 0 0.0 1 1 1.2000
14230 VERDE N 2300 G0 1 1 1.2000 ) i 1 1 1.2000
a 15230 RUDD 230.0 0 0.0 1 1 1.2000 0 0.0 1 1 .2000
[+ 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV
120.00 € 60.50_- " °9 ( )
oy Hger=O-X
PO OO ﬁ
4 = o). 4
Ox BN EF D
-120.00 i 59.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 4] 0.0 1 1 1200000 59.5000 a fbus 14001 FOURCORN 500.0 0 0.0 1 i 60.
ang 14914 FCNGN4CC  22.0 0 0.0 1 t 120.0000 59 5000 a fbus 14003 NAVAJO 500.0 0 0.0 i 1 605000
S iAo MRl 20 2 20 4 1 oo é 2[R fhee 2 DRE XS 2 ae bl oREw
a ang 14964 YUCCACT4 13.8 0 0.0 ] 1 120.0000 59 5000 a fbus 15011 KYRENE 500.0 0 6.0 1 1 60. 5000
ang 14967 WPCCSCT2 15.0 o 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 o 0.0 1 1 60. 5000
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
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2018 Heavy Summer Detailed Planning Case
| 20 Arizona Voltages (230 kV) 120 EHV Voltages (500 kV)
0.50 m 0.50
0.0 10.0 .0
Time( sec ) . .
% 0.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 ] 1 1.2000 % vbus 14001 FOURCORN 500.0 4] Q 1 1 1.2000
0.5000 a vbus 14221 PPAPS W 230.0 0 0.0 1 1 1.2000 vbus 14003 NAVAJOQ 500 0 0 0 1 1 1.2000
0.5000 a vbus 14203 CASGRAPS 230.0 0 0.0 1 1 1.2000 000 a vbus 15021 PALOVRDE 500.0 Q [+ 1 1 1.2000
5000 & vbus 14220 VERDE N 23000 o 6.0 1 ] 1.2000 W a vhus 26048 MCCULLGE 5060 3.0 1 1 12000
C.5000 a vbus 15230 RUDD 230.0 0 0.0 1 1 1.2000 vhus 15011 KYRENE 500.0 0 .0 1 1 1.2000
vbus 14005 WESTWING 500.0 [+] .0 1 1 1.2000
Rotor Angles Frequencies (500 kV
120.00 & 60.50_ -4 ( )
/\ E Ppure |
&
-120.00 59.50 :
0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 00 1 1 120 000C 59.5000 a fbus 14001 PFOURCORN 500.0 [} 0.0 1 1 60.5000
-120.0000 a ang 14914 FCNGN4CC  22.0 3] 0.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJO 500.0 0 Q.0 1 1 608000
-120.0000 a ang 15981 NAVAJO 1 260 Q 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 605000
1200000 & ang 14931 PALOVRDL 24,0 o (s3] | 11200000 59 5000 fhus 26048 MCCULLGH §00.0 o 0.0 1 | GO 5000
-120.0000 a ang 14 4 13.8 0 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 ) 0.0 1 ] 805000
é -120.0000 a ang 14967 WPCCSCTZ2  15.0 0 0.0 1 1 120.00C0 59.5000 a fbus 14005 WESTWING 500.C 0 0.0 1] 1 60.5000
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18nhs2a CASE
Updated by SRP,APS,WAPA,SWIC,TEP
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2018 Heavy Summer Detailed Planning Case
1 20 Arizona Voltages (230 kV) 120 EHV Voltages (500 kV)
)
4
0.50 “I 0.50.
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
% 0.5000 a vbus 14231 0 0.0 1 1 1.2000 vbus 14001 FOURCORN 500.0 4] 0.0 1 1 1.2000
0.5000 a vbus 14221 0 6.0 1 1 }.2000 vbus 14003 NAVAJO 500.0 Q 0.0 1 1 1.2000
0 0 a vbus 14203 Q 0.0 1 1 1.2000 vbus 15021 PALOVRDE 500.0 [+ 0.0 1 1 2000
05000 & vbus 14230 o O 1 1 12000 ~bus 206048 MCCULLGH 5000 o 0.0 1 1 1.2000
0.5000 a vbus 15230 [} 0.0 1 1 1.2000 00 a  vbus 15011 KYRENE 500.0 0 0.0 1 1 1.2000
wvbus 14005 WESTWING 500.0 0 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV
120.00 g 60.50_ 3 ( )
E_ - —~— —
b o
-120.00 59.50 ,
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 c.o 1 1 120.0000 59.5000 a fbus 14001 RN 5 [s) 0.0 1 1 605000
-120.0000 a ang 14914 FCNGN4CC  22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJO 500.0 ki) 00 1 1 605000
-120.0000 a ang 15981 NAVAIO 1 26.0 o 0.0 1 1 59.5000 a fbus 15021 P 'RDE 4] 0 a.0 1 1 80.5000
120.000G A g 14931 PALOVRDT 240 .0 1 1 53 5000 a4 fhu 26048 MOCULLGH 800.0 & 0.0 1 1 805000
-120.0000 a ang 14964 13.8 0 0.0 1 1 120.0 §9.5000 a fbus 15011 'RENE . 0 0.0 1 1 5000
-120.000C a ang 14967 WPCCSCTZ  15.0 0 0.0 ] b 120.0000 59.5000 a fbus 14005 WESTWING 500.0 0 0.0 1 ¥ 60,5000
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
Updated by SRP,APS,WAPA,SWTC,TEP
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV) EHV Voltages (500 kV)

1.20 1.20

A e e

10.

Time( sec )

0.500C a vbus 14231 .0 Q 0.0 1 1 FOURCORN 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14221 PPAPS W 230.0 0 0.0 1 1 NAVAJOQ S00.0 [ 0.0 1 1 1.2000
0.5000 a vbus 14203 CASGRAPS 230.0 0 0.0 1 1 Pi E 500.0 0 0.0 1 1 1.2000
0.5020 A vbus 14230 VERDE N 2200 I 5] 13 1 MCCULLGH 5000 4] & 1 I 1 2000
0.5000 a vbus  1523C RUDD 230.0 L] 6.0 1 1 K 0 [+] 0.0 1 1 1.2000
WESTWING 500.0 0 0.0 1 1 1.2000
120.00 Rotor Angles 60.50 Frequencies (500 kV)
B3¢ Eﬁﬁ
[,
/’\ﬁs 7 e + -
\—-’
Time( sec ) . Time( sec ) .

120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 0 0.0 1 1 60. 5000
-120.000C a ang 14914 FCNCN4CC  22.0 0 0.0 i 1 120.0000 59.5000 a fbus 14003 NAVAJO 500.0 o) 0.0 1 1 60. 5000
-120.0000 a ang 15981 NAVAJO 1 26.0 0 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 605000

120 000G & ww 14831 PALOVRD1 24 C 19 0.0 1 o120 0050 595000 n fhus 26048 MCCULLGH 5000 o o0 1 1 B0 5000

120.0000 a ang 14964 13.8 0 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 0 C.0 1 i 60. 5000

120.0000 a ang 14967 WPCC5CT2 150 0 c.o 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 0 0.0 1 1 60. 5000

2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
Updated by SRP,APS,WAPA,KSWTC, TEP
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Arizona Voltages (230 kV)

2018 Heavy Summer Detailed Planning Case

EHV Voltages (500 kV)

1.20 1.20
wmo
0.50
10.0 10.0
Time( sec ) . Time( sec ) .
é 0.5000 a vbus 14231 WESTWNGW 230 .0 0 0.0 1 1 1.2000 é 0.5000 a vbus 14001 FOURCORN 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 1422 PPAPS W 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14203 G Q 0 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 0 0.0 ] 1 1.2000
05000 7 vhus 14230 VERDE N ARS) o .0 1 1 12008 5000 a vbus 206048 WCCULLGH 500G, & o (A T b 12000
0.5000 a vbus 16230 RUDD 230.0 0 0.0 1 1] 1.2000 0.5000 a vhbus 15011 KYRENE 500.0 [+ 0.0 1 1 1.2000
5000 a vbus 14005 WESTWING 500.0 0 0.0 3 ] 1.2000
Rotor Angles Frequencies (500 kV
120.00 g 60.50_ - °J ( )
ity |
o
-120.00 59.50
10.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14001 0 0.0 i 1 60. 5000
-120.0000 a ang 14914 FCNGN4CC 22 0 o] 0.0 1 1 120.0000 59.5000 a fbus 14003 [ 0.0 1 1 80. 5000
- 0 a ang 15981 NAVAJO 1 26.0 ) 0.0 1 1 120.0000 59 5000 a fbus 15021 0 0.0 1 1 805000
120 .¢ Goa ma 14931 PALOVRDT  24.0 Q Q.0 1 | 120.0000 59 5000 & fhus 26048 ¢ (AN 1 1 B0 5000
-120 a ang 14964 YUCCACT4 13.8 4 0.0 1 1 120.0000 59.5000 a fbus 15011 Q c.0 1 1 80.5000
é -1 0000 a ang 14967 WPCC5CT2 15.0 ) 0.0 1 1 120.0000 59 5000 a fbus 14005 0 0.0 1 1 60. 5000
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV) EHV Voltages (500 kV)

1.20 1.20

ey

0.50 0.50
10.0 10.0
. sec ) .
% 0 0.0 1 1 1.2000 é 14001 FOURCORN 500.0 0 .0 1 1 1.2000
0 0.0 1 1 1.2000 14003 NAVAJO 500.0 [ 0 1 i 1.2000
0 0.0 1 1 1.2000 15021 Pi 'RDE 0 0 .0 1 1 1.2000
o G0 1 1 12000 206048 MCCULLGH 0G0 O 0.0 1 i 12008
4] 0.0 ] 1 2000 15011 KYRENE 500.0 Q .0 1 1 1.2000
14008 WESTWING 500.0 0 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV)
120.00 60.50
|
-120.00 59.50
10.0 . 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 0 0.0 ] 1 60. 5
-120.0000 a ang 14914 FCNGN4CC 220 0 6.0 1 1 120.0000 59,5000 a fbus 14003 NAVAJD 500.0 4] 0.0 1] 1 60 5000
-120.0000 a ang 15981 NAVAJO 1 26.0 ] 0.0 1 1 1200000 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 60. 5000
120.000G & ang 14031 PALOVRDIL  24.C Q o 1 I 120.0000 A6 5000 & fhus 26048 MCCLLLGH 3006 o 0.0 ] 1 B0 5000
-120.0000 a ang 14964 YUCCACT4 13.8 4] 0.0 1 1 120.0000 59.5000 a fbus 15011 E 500.0 0 0.0 1 [} 60 . 5¢
g -120.0000 a ang 14967 WPCCHCT2 15.0 o 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 o 0.0 1 1 605000
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2018 Heavy Summer Detailed Planning Case
1 20 Arizona Voltages (230 kV) 1 20 EHV Voltages (500 kV)
1 = [ |
= | = pemn g
0.50 0.50
10.0 0.0 10.0
Time( sec ) . Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 FOURCORN 500.0 [+ 0.0 1 1 1.2000
0.5000 a vbus 14221 PPAPS W 230.0 o] 0.0 1 i NAVAIO 500.0 D Q.0 1 i 2000
é 0 a  vbus 14293 CA,S(CRN’S ZBQ 9 [0} 0 C" 1 1 é P@.‘OVBDE 500.0 0 0.0 1 1 2000
Y vbus 14230 VERDE N 230.0 o 6.0 1 ] MCCULLGH 5060 2.0 1 1 2008
a vbus 15230 RUDD 230.0 0 0.0 1 1 KYRENE 500.0 [ 0.0 1 1 2000
WESTWING 50C.0 4 c.c 1 1 .2000
Rotor Angles Frequencies (500 kV
120.00 8 60.50_ ' 4 ( )
-+ + -+ ¥
-120.00 59.50
0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 59,6000 a fbus 14001 FOURCORN 500.0 4] 0.0 1 1 605000
-120.0000 a ang 14914 FCNCN4CC  22.0 0 0.0 1 1 120 0000 59.5000 a fbus 14003 NAVAIG 500.0 0 0.0 1 1 605000
-120.0000 a ang 15981 NAVAJO 1 26.0 9] 0.0 1 1 120.0000 59 5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 605000
1200000 & ang 14031 PALOVEDL 24,0 1] o 1 U1gn0ngn 96 5000 a fhus 26048 MCCULLGH 500.0 Q 0.0 1 ] B G000
-120.0000 a ang 14964 YUCCACT4 13.8 [+ 0.0 1 1 120.0600 56.5000 a fbus 15011 KYRENE 500.0 [+] 0.0 [} 1 60, 5000
-120.0000 a ang 14967 WPCCSCT2  15.0 o 0.0 1 1 1200000 59.5000 a fbus 14005 WESTWING 500.0 0 c.0 1 1 60.5000
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
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1.20

2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV)

1.20

EHV Voltages (500 kV)

0.50 0.
0.0 10.0
Time( sec ) . .
% 0.5000 a vbus 14231 WESTWNGW 230.0 [ 0.0 1 1 1.2000 % 0.5000 a vbus 14001 FOURCORN 500.0 0 0.0 i 1 1.2000
0.5000 a vbus 14221 PPAPS W 23C D Q 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14203 CASGRAPS 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500 Q 9] 0.0 1 1 1.2000
o D0~ vbus 14220 VERDE N 2330 o 0.0 1 ! 1.2006 0A0C0 4 vbos 26048 WCHELLGH 5000 0 1 1 1.2000
0 a vbus 15230 RUDD 230.0 0 0.0 1 1 1.2000 0.5000 2 vbus 15011 KYRENE 500.0 Q 0.0 1 1 1.2000
. 0.5000 a vbus 14005 WESTWING 500 O 0 (o] 1 1 1.2000
Rotor Angles Frequencies (500 kV
120.00 g 60.50_ L4 ( )
-120.00 59.50
10.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 & ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 59,5000 a fbus 14001 IRCORN 500.0 Q 0.0 1 1 80. 5
-120.0000 a ang 14914 FCNGN4CC  22.0 0 0.0 1 1 126.0000 59 5000 a fbus 14003 NAVAJO 500 0 0 0.0 1 1 60.5000
-120.0000 a ang 15981 NAVAJO 1 26 C 0 0.0 1 1 120.0000 59.5000 a fbus 15021 OVRDE 500.0 0 0.0 1 1 60.5000
1200000 & ane 14031 PALOVRDD  24.0 o 0.0 1 1 126.0000 595000 & fhus 26048 MCCULLGH 5008 o« 0.0 1 1 B0, 5000
120 0000 a ang 14964 YUCCACT4 13.8 0 0.0 1 1 120.0000 9.5000 a fbus 15011 KYRENE 500.0 ] 0.0 1 1 60. 5000
120.0000 a ang 14967 WPCCS5CT2 150 0 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTRING 500.0 o 0.0 1 1 60. 5000
2018 Heavy Summer AZ Coordinated Case
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV)

EHV Voltages (500 kV)

1.20 1.20
L= |
0.50 0.50
0.0 10.0 .0
Time( sec ) . Time( sec ) .
é 0.500C a vbus 14231 WESTWNGW 230.0 0 0.0 1 i 1.2000 14001 FOURCORN 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14221 PPAPS W 230 0 o 0.0 1 1 1.2000 14003 NAVAJO 500.0 [ 6.0 1 1 .2000
0.500C a vbus 14203 CASGRAPS 230.0 0 00 1 1 1.2000 15021 PALOVRDE 500.0 ] 0.0 1 i . 2000
0.5000 & vhus 14230 VERDE 2300 © o0 i { 1.2000 26048 MCCULLGH 5600 9] 0.0 i 1 2000
0.5000 a vbus 152 RUDD 230.0 ] 0.0 1 1 1.2000 15011 KYRENE 500.0 0 0.0 1 1 . 2000
14005 WESTWING 500.0 0 0.0 1 1 . 2000
Rotor Angles Frequencies (500 kV)
120.00 i 4 + 60.50
I L L e
L =]
-120.00 59.50
0.0 10.0 .0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 ] 0.0 1 1 120.0000 59.5000 a fbus 14001 0 0.0 1 1 5000
-120.0000 a ang 14914 FCNGN4CC  22.0 0 0.0 1 1 1200000 59.5000 a fbus 14003 B o 0.0 1 1
-120.0000 a ang 156981 NAVAJO 1 26.0 0 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 0 00 1 1 60. 5000
1200000 & ang 14031 PALOVRDI  24.0 £ 0.0 1 11200000 59 5000 a  rhus 26048 MCCULLGH 500 .1 4] .0 1 ] B0, 5000
-120.0000 a ang 14964 YUCCACT4 13.8 0 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500. 0 00 | i 80.5000
-120.0000 a ang 14967 WPCC5CT2  15.0 o 0.0 i i 120.0000 59.5000 a fbus 14005 WESTWING 500.0 [+ 6.0 1 1 60.5000
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
Updated by SRP,APS,WAPA,SWTC, TEP
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2018 Heavy Summer Detailed Planning Case
| 20 Arizona Voltages (230 kV) L 20 EHV Voltages (500 kV)
v w
0.50 0.50
0.0 10.0 0. 10.0
Time( sec ) . Time( sec ) .
vbus 14231 WESTWNGW 230 .0 0 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 o} 0.0 1 1 2000
vbus 14221 PPAPS W 230.0 4] 0.0 1 ¥ 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 0 0.0 1 1 1.2000
vbus 14203 CASGRAPS 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 Q 0.0 1 1 1.2000
Y @ vbus 14230 VERDE N 230 .G i 6.0 ] t 1.2000 0.5000 o vbus 26048 MCCULLGR 5050 ] a 1 1 12000
é vbus 15230 RUDD 230.0 0 0.0 1 1 1.2000 é 0.5000 a vbus 15011 KYRENE 500.0 0 0.0 1 1 . 2000
0.5000 a vbus 14005 WESTWING 500 O e 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV
120.00 g 60 50 Fred ( )
(Casmmsnann monans ﬁ
A Ty
N e aln
+ $ $ ¢
O JARKE
-120.00 59.50
0 10.0 . 10.0
Time( sec ) . Time{ sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 [») 0.0 1 1 60.
-120.000C a ang 14914 FCNCN4CC  22.0 0 0.0 1 1 120.0000 59.5000 a fbus 1 3 NAVAIO 500.0 0 0.0 1 1 605000
-1 0 a ang 15981 NAVAJO 1 26 0 0 0.0 1 1 120 0000 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 60. 5000
¥ oA ang 14031 PALOVRDL 24 © I e 1 L 120.0060 59 5000 a  fbus 26048 MCCULLGH 65600 o o 1 ] B0 5000
-120.0000 & ang 14964 YUCCACT4 13.8 0 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 14967 WPCC5CT2 150 o 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 0 0.0 1 t 60.5000
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
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2018 Heavy Summer Detailed Planning Case
1 20 Arizona Voltages (230 kV) | 20 EHV Voltages (500 kV)
Py £y
i oL yay
| B 4
0.50 0.50
0.0 10.0 0.0 10.0
Time{ sec ) . Time( sec ) .
14231 WESTWNGW 2. 0 0 0.0 1 1 1.2000 a vbus 14001 POURCORN 500.0 0 0.0 1 1 1.2000
{36 e 08 9 o6 11 1R D IRR alvee il 0 86 11 1%
1% b0 o 80 1 4 1o 0 5 vbes 1511 kN 000 o 801 1 130
a vbus 14005 WESTWING 500.0 0 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV
120.00 g 60.50_ - °d ( )
S N P i AT
Ps=
/\ ' + # 4
-120.00 59.50
0 10.0 . . 10.0
Time( sec ) ) Time( sec ) .
14803 CHOLLA4 22.0 V] 0.0 1 1 59.5000 a fbus 14001 FOURCORN 500.0 0 0.0 1 1 60. 5000
14914 FCNGN4CC  22.0 0 0.0 1 1 59 5000 a fbus 14003 NAVAJO 500.0 [ 0.0 t 1 60. 5000
159§l !\!A}/AJOI g/ﬁ 4] 0 Sq 1 1 5? §9903 fl‘:::f 150%1 PA,ITDV;REE 2 (‘,vg q 0.0 1 1 gq‘ 50’%
R s S Basi meomn MOHES 351 B
14967 WPCCSCT2  15.0 [ 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.C 0 0.0 1 1 605000
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV) EHV Voltages (500 kV)

a8

Time( sec ) . Time( sec ) .
14231 WESTWNGW 230.0 0 0.0 1 ! 1.2000 0.5000 a wvbus 14001 FOURCORN 500.0 0 0.0 1 1 1.2000
14221 PPAPS W 230.0 0 0.0 1 1 1.2000 0.5000 a wbus 14003 NAVAJO 500.0 0 0.0 1 1 1.2000
14203 CASGRAPS 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500 0 0.0 1 1 1.2000
142, VERDE N 230.0 4] 0.0 t | 1.2000 W a vbus 26048 MOCULLGH 5000 o | 1 2000
152. RUDD 230.0 0 c.0 1 t 1.2000 0.5000 a vbus 15011 K 00.0 0 0.0 1 1 3.2000
0.5000 2 vbus 14005 WESTWING 500.0 0 0.0 1 1 1.2000

120.00 Rotor Angles 60.50 Frequencies (500 kV)
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 ] 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 Q C.0 1 1 80. 5

- -120.0000 a ang 14914 FCNCN4CC  22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJO 500.0 Q 0.0 1 1 60. 5000
-120.0000 a ang 15981 NAVAJO I 26.0 s} 0.0 1 1 120.00C0 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 605000
-120.0000 & ongp 14031 PALOVRDY 24 © o . 1 11260000 59 5000 a4 rbus 26048 MCCULLGH 5000 o o 1 | G0, 5000
-120.0000 a ang 14964 YUCCACT4 13.8 ] 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 0 0.0 1 ] 60,5000
-120.0000 a ang 14967 WPCCS5CT2 150 0 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 0 0.0 ] 1 60. 5000

2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
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2018 Heavy Summer Detailed Planning Case
1 20 Arizona Voltages (230 kV) 1 20 EHV Voltages (500 kV)
L — ) v
0.50 0.50
10.0 0.0 10.0
Time( sec ) . Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 0.5000 a vbus 14001 FOURCORN 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 1422t PPAPS W 230.0 0 0.C 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14203 CASGRAPS 230.C o 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
O o ovhus 14230 VERDE N 233 o i 1 1 2000 L5000 2 vbus 26048 MCULLUGH SO0, ¢ ) a0 1 1 12000
% vbus 15230 RUDD 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 43 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 0 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV
120.00 & 60.50_ - o4 ( )
N
A & |
-] L—
4] - A
P~ =
= . . $
OB
-120.00 59.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.00C0 59.5000 a fbus 14001 FOURCORN 500.0 0 0.0 1 1
-120.0000 a ang 14914 FCNGN4CC  22.0 3] 0.0 ] 11200000 59 5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1
-120.0000 a ang 15981 1 26.0 Q 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1
F20.0008 a ang 14931 PALOVRDI 24 0 [t 0 ! L 12C.00C0 593000 a4 fhus 26048 MCCULLGH 5000 3] o0 1 ]
-120.0000 a ang 14964 YUCCACT4  13.8 0 0.0 1 1 120.0000 59,5000 a fhus 15011 0 0.0 1 1
-120.0000 a ang 14567 WPCCSCTZ2  15.0 4] 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 [ 0.0 1 [}
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV)

EHV Voltages (500 kV)

1.20 1.20
Qe
L]
— |
I
0.50
10.0
Time( sec ) . Time( sec ) .
% 0.500C a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 é 0.5000 a vbus 14001 FOURCORN 500.0. 0 0.0 1 1 1.2000
0. 5000 a vbus 14221 PPAPS W 230.0 a 0.0 1 1 0.5000 a vbus 14003 NAVAJO 500.0 0 .0 1 1 1.2000
0.5000 a vbus 14203 CASGRAPS 230.0 0 0.0 t 1 0.5000 a vbus 15021 PALOVRDE 5CC.0 4] 0 1 1 1.2000
05000 & vbus 14230 VERDE & 230.0 o G 1 1 G000 3 vbus 26048 RCCULLGH 5000 i) 80 i ¥ 1.2008
£.5000 a vbus 15230 RUDI 0 0.0 1 1 0.5000 a vbus 15011 KYRENE 500.0 Q .0 1 1 1.2000
0D.5000 a vbus 14005 WESTWING 500.0 Ll .G 1 1 1.
Rotor Angles Frequencies (500 kV
120.00 8 60.50_ - °J ( )
/\\,-..p/" —f— T
B-x AET A
-120.00 59.50
10.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 50.5000 a fbus 1400 RCO! 0 0 0 1 1 80. 5000
-120.0000 a ang 14914 FCNGN4CC  22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJO 500.0 [ 0 1 1 60. 5000
- 121 0 a ang 15981 NAVAIO 1 26.0 0 0.C 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 o .0 1 1 60. 5000
12 Coa ang 14031 PALOVRDL 24 .0 L0 1 o126 0000 595000 & fhus 26048 MCCULLGH 500 ¢ Y0 ] ] B0 5000
- 12 a ang 14964 YUCCACT4 13.8 0 0.0 i 1 120.0000 59.5000 a fbus 15011 KYRENE [+ Q .0 1 1 60.5000
é -120.0000 a ang 14967 WPCC5CTZ  15.0 0 0.0 1 1 120.0000 é 59.5000 a fbus 14005 WESTWING 500.0 0 .0 1 1 60. 5000
2018 Heavy Summer AZ Coordinated Case
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV) EHV Voltages (500 kV)

1.20

0.50 0.50
0.0 10.0 .0
Time( sec ) . .
vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 14001 FOURCORN 50C.0 0 00 1 [} 1.2000
vbus 14221 PPAPS W 230 .0 0 0.0 1 1 1.2000 14003 NAVAJO 500.0 0 0.0 i 1 1.2000
14203 CASG 230.0 Q 0.0 1 1 1.2000 15021 PALOVRDE 500.0 ¢} ¢.0 1 1 1.2000
14230 VERDE X 230 & 2 o 1 1 1.2 26048 UCCULLGH 500 ¢ o 1 1 12000
15230 RUDD 230.0 0 0.0 1 1 1.2000 15011 KYRENE 500.0 o] 0.0 [} 1 1.2000
é 14005 WESTWING 500.0 c c.0 1 1 1.2000
Rotor Angles Frequencies (500 kV)
120.00 60.50
7 . i
Wi P}
[«
-120.00 59.50
0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 Q.0 1 1 1200000 59.5000 a fbus 14001 FOURCORN 500.0 [ 0.0 1 1 80. 5000
-120.0000 a ang 14914 FCNGN4CC 22 o] 0.0 1] 1 120.0000 59.5000 a fbus 14003 NAVAJQ 500.0 0 0.0 1 1 60. 5000
-120.0000 a ang 15981 NAVAJO 1 26 O 0 0.0 1 1120 59 6000 a fbus 15021 PALOVRDE. 50C. 0 4] 0.0 1 1 5000
120.0000 a g 14031 PALOVRDL 24 © 4] o.0 1 1 126.0000 5% 4000 & Tbus 26048 MCCULLGH 5000 0 0.0 1 ] B0 5050
-120.000C a ang 14964 YUCCACT4 13.8 Q C.0 1 1 120.0000 59 6000 a fbus 15011 K .0 [+] 0.0 1 1 60.5000
% -120.0000 a ang 14967 WPCCSCTZ2 150 4] 0.0 ] 1 120.0000 59 5000 a fbus 14005 WESTRING 500.0 4] [ 1 1 60. 5000
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18nhs2a CASE
Updated by SRP,APS,WAPA,SWIC,TEP
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2018 Heavy Summer Detailed Planning Case
L 20 Arizona Voltages (230 kV) | 20 EHV Voltages (500 kV)
P
L= |
i
Al
0.50 0.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
14231 WESTWNGW 230.0 0 0.0 1 1 .2000 0.5000 a vbus 14001 FOURCORN 500.0 0 0.0 1 1 1.2000
14221 PPAPS W 230.0 o 0.0 t 1 2000 0.5000 a vbus 14003 NAVAJO 500.0 0 0.0 1 1 1.2000
14203 CASGRAPS 230.0 0 0.0 1 1 2000 0.5000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
05000 & vhy 14230 VERDE N 2230 ¢ Q0 0.0 1 ] 2000 £.5000 & vbus 206048 NCCULLGH 500.0 bl o 1 1 12000
é 0.5000 a vbus 15230 RUDD 230.0 ) 0.0 1 1 2000 é 0.5000 a vbus 15011 KYRENE 500.0 [+ 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 50C.0 0 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV
120.00 g 60.50_ 1 ( )
N
=} — — &=t
<A _£t¢;:::1§1; Ziii::iisfj
2 s e
+ . . +
P,
-120.00 59.50
0 10.0 . 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 59.5000 2 fbus 14001 FOURCORN " )] 0.0 1 1 60.5000
-120.0000 a ang 14914 FCNGN4CC  22.0 0 0.0 ] 1 120.0000 59.5000 a fbus 14003 NAVAJ o] 0.0 1 1 60.5000
-120.0000 a ang 15981 NAVAJO 1 26.0 0 0.0 1 1 120.0000 a 15021 PALL 0 0.0 1 1 60.5000
120 N A ang 140931 PALOVERDL 24,0 o il t L122.0000 “ 26048 MOCLLL G i Do H 1 B 5000
-120.000C a ang 14964 YUCCACT4 13.8 [+ 0.0 1 1 120.0000 59. a 15011 KYRENI 0 0.0 1 1 60.5000
-120.0000 a ang 14967 WPCCSCT2 - 15.0 0 6.0 1 1 120.0000 59 5000 a fbus 14005 WESTWIN 0 0.0 1 1 60. 5000
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
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2018 Heavy Summer Detailed Planning Case
L 20 Arizona Voltages (230 kV) | 20 EHV Voltages (500 kV)
L=
A
0.50 0.50
0.0 10.0 0. 10.0
Time( sec ) . Time( sec ) .
vbus 14231 WESTWNGW 230.0 [+] 0.0 1 1 0.5000 a vbus 14001 00.0 0 0.0 1 1 . 2000
vbus 14221 PPAPS 230.0 0 0.0 ) 1 . 2000 0.5000 a vbus I 3 NAVAJO 500.0 0 0.0 1 1 1.2000
s v 103 CRERRIRS 2 a0 L b LR 35%0= vowe D2 PAOMREIRC 9 2000 1 IR
hes 15330 "RUDD 230.0 o 00 1 1 2 05000 vius sl KiRENE 500.0 g 88 1 i }3%
Rotor Angles Frequencies (500 kV
120.00 g 60.50_ -4 ( )
==iac- =imssis = ===/
Al A ﬁ:&
+ : s 4 4
+
-120.00 59.50
0 10.0 .0 10.0
Time( sec ) . Time( sec ) .
-120.0000 & ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 59.5000 a. fbus 14001 FOURCORN 500.0 Q 0.0 1 1 60
0 e MGl WWed %o o 38 1 1 150680 B0 e 105 BRSSO o0 1 1 3%
126.6000 o mw 14034 PALOVRDI 24 © o 4] i 1 120.0000 53 3000 a fbus 26048 MCCULLGH 500.9 2] o0 1 ] 60. 5000
R w e e IR Wk 156 o 05 11 IR 2500 s fum 100 wSinc S0 0 a6 11 o0
2018 Heavy Summer AZ Coordinated Case
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2018 Heavy Summer Detailed Planning Case
| 20 Arizona Voltages (230 kV) | 20 EHV Voltages (500 kV)
£
0.50
0.0 10.0
Time( sec ) . .
§ vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 % 0.5000 a vbus 14001 FOURCORN 500.0 ) 0.0 1 1 1.2000
vbus 14221 PPAPS W 230.0 Q 0.0 1 1 1.2000 0.5000 a vbus NAVAJO 4] 0 [o3e] 1 1 1.2000
vbus 14203 CASGRAPS 230 0 0.0 1 1 0.5000 a vbus 15024 PALOVRDE 500.0 0 0.0 1 1 1.2000
vhus 14230 VERDE 230 0.0 1 ] 1.2000 SCOC a4 vbus 26 MCCULLGH 5000 0 9] ! i 1. 2000
vbus 15230 RUDD 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 [+ 0.0 1 ] 1.2000
0.500C a vbus 1400 WESTWING 500.0 c 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV
120.00 g 60.50_ -4 ( )
e~ X
ale .
1) T i
(¢
-120.00 59.50
0 10.0 . 10.0
Time{ sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 120 0000 50.5000 a fbus 14001 FOURCORN 500.0 [+ 0.0 1 1 5000
-120.0000 a ang 14914 ECNGN4CC  22.0 4] 0.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 60 5000
-120.0000 a ang 15981 NAVAJO 1 26 0 0 0.0 1 1 120 1) 59 us 15021 PALOVRDE 500.0 ) 0.0 1 1 5000
1200000 & mg 14931 PALOVRDI  24.0 4 0.0 1 1 ra b 4 u . fhus 26048 MCCULLGH 5000 o 1 ] B G000
-120.0000 a ang 14964 YUCCACT4 13.8 [ 0.0 1 1 120.0000 59 a fl 15011 KYRENE 500.0 0 0.0 1 1 80.5000 '
-120.0000 a ang 14967 WPCCSCT2  15.0 0 0.0 1 1 120.0000 59.5000 a  fbus 14005 WESTWING 500.0 0 0.0 1 1 60.5000
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
Updated by SRP,APS,WAPA,SWIC, TEP
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV) EHV Voltages (500 kV)

Time( sec ) . Time{ sec ) .
14231 WESTWNGW 230.0 0 0.0 1 i 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 0 0.0 1 1 1.2000
14221 PPAPS W 230.0 0 0.0 1 1 1.2000 0.500C a vbus 14003 NAVAJO 500 0 [+ 0.0 [} 1 1.2000
14203 ASGRAPS 230.0 [ 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
14230 VERDE N 230 O & 0.0 1 1 1.2000 05000 a vbus 26048 NCCULLGH 5000 3.0 1 1 12000
1523C RUDD 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.C 4] 0.0 1 1 1.2000

120.00 Rotor Angles 60.50 Frequencies (500 kV)
F.y
L. .
] = $
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 o 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.C 1] 8.0 1 1 60.%

-120.0000 a ang 14914 FCNGN4CC  22.0 0 0.0 ] 1 120.0000 59.5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 6C. 5000
- 12 a ang 15981 NAVAJO 1 26.0 0 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 [ 0.0 1 1 60.5000
-12 DA mw 14431 DALOVRBI  24.0 8] "o 1 1 120.0000 595000 a  fbus 26048 MCCULLGH 500 O o ] ] B0 5000
ang 14964 YUCCACT4 13.8 0 0.0 1 1 120.0000 59 5000 a fbus 15011 K 00. 0 0 0.0 1 1 80.500
ang 14967 WPCCSCTZ2  15.0 4] 0.0 ] 1 126.0000 9.5000 a fbus 14005 WESTWING 500.0 s} 0.0 1 1 60. 5000

2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
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2018 Heavy Summer Detailed Planning Case
! 20 Arizona Voltages (230 kV) 1 20 EHV Voltages (500 kV)
By
0.50 1 0.50
0.0 10.0 0.0 10.0
Time( sec ) R Time( sec ) .
C.5000 a vbus 14231 WESTWNGW 230.0 4] 0.0 1 1 1.2000 0.5000 a vbus 1400 0 0.0 1 1 1.2000
0.5000 a vbus 14221 PPAPS W 230.0 4] 0.0 1 t 1.2000 $.5000 a vbus 14003 Q 0.0 1 1 1.2000
0.5000 a vbus 14203 CASGRAPS 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15021 P o 0.0 1 1 2000
0.5000 o vhus 14230 VERDE % 230.0 o 6. 1 ] 12008 85000 a vhus 26048 MC H 5000 O 0.6 1 1 12000
% ©.5000 a vbus 15230 RUDD 230.0 [} 0.0 1 1 1.2000 g 0.5000 a vbus 15011 IE 500.0 o] 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 [+ 0.0 i 1 1.2000
Rotor Angles Frequencies (500 kV
120.00_0 8¢ 60.50_. - °3 ( )
0%
L=}
v -
~ 4
-120.00 59.50
0.0 "10.0 0.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 0 0.0 1 1 60. 5
-120.0000 a ang 14814 ECNCN4CC 22.0 0 0.0 i 11200000 59.5000 a fbus 14003 NAVAIO 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 15981 NAVAJO 1 26.0 0 0.0 1 (B} 0 59.5000 a fbus 15021 PALOVRDE 500.0 4] 0.0 1 1 605000
120.06000 » arg 14031 PALOWRDL 24,0 { Q.0 1 | Z ) 50 5000 & flue 26048 MCCULLGH 5000 it ] 1 63 5000
-120.0000 a ang 14964 YUCCACT4 13.8 [+ 0.0 1 1 00 59.5000 a fbus 15011 KYRENE 500.0 0 0.0 i 1 60. 5000
-120.0000 2 ang 14967 WPCCS5CT2  15.0 [+ [+3] 1 1 120.0000 59.5000 a fbus 14005 WESTWIRG 500.0 [+ 0.0 1 1 605000
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2018 Heavy Summer Detailed Planning Case
L 20 Arizona Voltages (230 kV) L 20 EHV Voltages (500 kV)
(¢
0.50 0.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
é 0.500C a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2 é 0.5000 a vbus 14001 FOURCO! 0 0 0.0 1 1 2000
0.5000 a vbus 1422% PPAPS W 230.0 0 0.0 i 1] 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 0 0.0 1 1 L2000
0.5000 a vbus 14203 CASGRAPS 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
£ 5000 A vhus 14236 VERDE N 220.0 o 6.0 i L 1.2000 5000 hus 26048 HOCULLGH 5000 G G 1 1 1 2008
0.5000 a vbus 15230 RUDD 230.0 [+ 0.0 1 1 1.2000 0.5000 a vbus 15011 X a Q 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 50C O 0 0.0 1 1] 1.2000
Rotor Angles Frequencies (500 kV
120.00 g 60.50_ - d ( )
Q¢ 0-%
= —Ad
/\\/+ e i 4
-120.00 59.50
. 10.0 0.0 10.0
Time( sec ) . "Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 [s) 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 3 0.0 1 1 60.5000
-120.0000 a ang 14914 FCNGN4CC  22.0 0 6.0 1 1 120.0000 59.5000 a fbus 14003 NAVAIO 500.0 4] 0.0 1 1 60. 5
-120.0000 a ang 15981 NAVAJO 1 26 0 0 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500 O 0 0.0 1 1 605000
120.000C & ww 14031 PALOVRDL 24 .0 o a.n ! L 1200000 595000 4 fbus 26048 MCCULLGH 5006 3] 0.0 L t G0 5000
-120.000C a ang 14964 YUCCACT4 13.8 [+] 0.0 1 1 120.00C0 59.5000 a fbus 15011 KYRENE 500.0 0 0.0 1] 1 80.5000
é -120.000C & ang 14967 WPCCsCT2 15.0 o 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 o 0.0 1 1 605000
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2018 Heavy Summer Detailed Planning Case
1 20 Arizona Voltages (230 kV) L 20 EHV Voltages (500 kV)
P ==
|
0.50
0.0 10.0 10.0
Time( sec ) . .
14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 0 0.0 1 ] 1.2000
14221 PPAPS 230 0 0.0 1 1 1.2000 0 0.0 1 1 1.2000
14203 CASGRAPS 230.0 [ c.o 1 1 1.2000 0 00 1 1 2000
14230 VERDE 23040 O I ] bL2000 0 0.0 1 1 1.2000
15230 RUDD 230.C 4] G.0 1 1 1.2000 0 c.0 ) 1 1.2000
0 0.0 1 1
Rotor Angles Frequencies (500 kV
120.00 € 60.50_- ' 4 (500 kV)
N
| E L= ]
A
:A'v\
N .
-120.00 59.50
0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14001 IRCORN 500.0 0 c.0 1 1 60. 5000
-120.0000 a ang 14914 FCNGN4CC 22 0 0 0.0 1 1 1 0000 59.5000 a fbus 14003 NAVAJO 500.0 0 0.0 t 1] 605000
-120. 00! a ang 15981 NAVAIO 1 26.0 Q c.o 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 60.5000
1200000 & ang 14031 PALOVRDT 24,0 { & 13 11200000 295700 a4 thus 26048 MCCULLGH 500.0 o o L ] /. 5000
-120.0000 a ang 14964 YUCCACT4 13.8 o] 6.0 1 1 120.0000 59 5000 a fbus 15011 KYRENE 500.0 0 0.0 1 1 60. 5000
-120.000C a ang 14967 WPCCECT2  15.0 ¢} 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 0 c.0 i 1 60.5000
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1.20

2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV)

Time( sec )

Voltages (500 kV)

14231 WESTWNGW 230.0 4] 0..0 1 1 1.2000 0 0..0 1 1 .
14221 PPAPS W 230.0 0 0.0 1 1 1.2000 o 0.0 1 ) 2000
% 2R WIS 8 SR i 2 20 0 1 R
15230 RUDD 230.C 0 0.0 1 1 1.2000 g 88 { : 22888
Rotor Angles Frequencies (500 kV)
120.00
FaY
:ﬁt$:::£&§£§§i&;; A
e + +
-120.00
10.0 .0
Time( sec ) . .
-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 I 1} 1200000 1 [+ 0o 1 1 60.5000
-120.000C a ang 14914 FCNGN4CC 220 ) 6.0 1 1 1200000 1] 0 6.0 1 1 605000
-120.0000 a ang 15081 NAVAJO 1 26.0 0 0.Q 1 1 120.00C0 1 0 0.0 1 1 605000
12 Joa W 14031 PALOVRDIL  24.0 0 i 1 1 120.0000 250 I\ o.0 1 1 B0, 5000
-120.0000 a ang 14964 YUCCACT4 13.8 [+] 0.0 1 1 120.0000 1 0 0.0 1 1 60.5000
-120.0000 a ang 14967 WPCCS5CT2  15.0 Q 0.0 1 1 120.0000 1 [ 0.0 1 1 5000
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV) EHV Voltages‘(SOO kV)

1.20 1.20
0.50 0.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
é 14231 WESTWNGW 230.0 0 ‘0.0 1 1] 1.2000 . 14001 FOURCORN 500.0 0 0.0 1 1 1.2000
14221 PPAPS W 23C.0 "] 0.0 1 1 1.2000 14003 NAVAJO 50070 4] 0.0 1 1 1.2000
14203 CASGRAPS 230.0 0 0.0 1 1 1.2000 15021 PALOVRDE 500.0 0 0.0 1 1 2000
14230 VERDE X 2300 il 4 i1 ] 1.2000 260648 MCCULLGH 50C.Q a o0 | ] 12000
15230 RUDD 230.0 0 0.0 1 1 1.2000 15014 KYRENE 500.0 C 0.0 1 1 1.2000
é 14005 WESTWING 500.0 o 0.0 1 1 2000
Rotor Angles Frequencies (500 kV)
120.00 60.50
/\ -y - L4
512; =1 n S r
R = | L= )
=== oA
v -
=1 — —am i
-120.00 59.50
0.0 10.0 . 10.0
Time( sec ) . Time( sec ) .
ang 14903 CHOLLA4 22.0 [ 00 1 11 59.5000 a fbus 14001 [} 0.0 1 1 60. 5000
ang 14914 FCNGN4CC  22.0 4] 0.0 1 1 0. 0000 59.5000 a fbus 14¢ aQ 0.0 1 1 60.5000
ang 15981 NAVAIO I 26 0 0 0.0 1 1 120.0000 59 5000 a fbus 15021 o 0.0 1 1 605000
a g 14031 PALOVRDL 240 0 .0 1 1t {0 395000 o fhus 26048 MY ! 4] 0.0 ] 1 605000
ang 14964 YUCCACT4 13.8 0 0.0 1 1120 0000 59.5000 a fbus 15011 K IE 0 0.0 1 1 80. 5000
ang 14967 WPCCS5CT2  15.0 [ 0.0 1 1120 0000 59.5000 a fbus 14005 WESTWING 500.0 0 0.0 i 1 605000
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2018 Heavy Summer Detailed Planning Case
| 20 Arizona Voltages (230 kV) | 20 EHV Voltages (500 kV)
0.50 0.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
vbus 14231 WESTWNGW 230.0 4] 0.0 1 1 2000 0.5000 a vbus 14001 000 0 0.0 1 1 1.2000
vbus 14221 PPAPS W 230.0 0 0.0 1 1 2000 0.5000 a wvbus 1400 NAVAJO 500.0 4 0.0 1 1 1.2000
vbus 14203 CASGRAPS 230 0 [+ 0.0 1 1 2000 0.500C a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 1.20C0
vhus 4230 VERDE N 230 o0 1 ] 2000 S0G0 a  vhus 26048 MCCULLGH 500, C i) o 1 1 12000
vbus 152: RUDD 230.0 0 0.0 1 1 2000 0.5000 a vbus 15011 K 500.C Q 0.0 1 1 1.2000
% 0.5000 a vbus 14005 WESTWING 500.0 [+ 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV
120.00 8 60 501 red ( )
#§§;§3=:£;§u::: ;;;31;2:;;;
N A+ —~+ +
[«
-120.00 59.50
10.0 0.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 [+ 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 4] 0.0 1 1 60. 5000
-120.0000 a' ang 14914 FCNGN4CC 22 0 2 0.0 1 1 120.0000 59.8000 a fbus 14003 NAVAJO 500.0 0 0.0 t [} 60 5000
-1 0000 a ang 15981 NAVAIO 1 26.0 0 0.0 t 1 120.000 59.500C a fbus 15021 PALOVRDE 500.0 4] 0.0 1 1 60. 5000
125.0000 2 e 11031 DALOVRDY  24.0 o Q.G b 12020000 59 8000 a  fbus 26048 MCCULLGH 3000 ) 0.0 1 1 B0 5000
120.000C 2 ang 14964 YUCCACT4 13.8 [+] 0.0 1 1 120.0000 59,5000 a fbus 1501 KYRENE 500.0 0 C.0 1 1
g 120.000C a ang 14967 WPCC5CTZ  15.0 0 6.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 0 6.0 1 1 80, 5000
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2018 Heavy Summer Detailed Planning Case
120 Arizona Voltages (230 kV) 1 20 EHV Voltages (500 kV)
q
L]
0.50 0.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
0.5000 a vbus 14231 WESTWNCW 230.0 0 0.0 1 1 1.2000 0.5 bus 14001 IRCORN [ 0.0 1 1 1.2000
0.5000 a vbus 14221 PPAPS W 230.0 [ 0.0 1 1 1 0. 5000 a vbus 14003 NAVAJG 500.0 Q 0.0 1 1 2000
0. 5000 a vbus 14203 CASGRAPS 230.0 o] 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 o] 0.0 1 1 1.2000
f.8000 A vhus 14230 VERDE N 233 ¢ 0 0.0 ! ] 1.2000 05000 a vbus 26048 MCCVLIGH 30C.0 191 0 1 i 1 2000
% 0.500C a vbus 15230 RUDD 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 0 0.0 1 1 1.2000
0.5000 a vbus )] 5 WESTWING 500.0 o 0.0 1 13 i.2000
Rotor Angles Frequencies (500 kV
120.00 B S 6 a N 60.50_ o4 ( )
I A ~F Ao d
l 5 N S/ hY .4
Lo | | | o | L'l um | r oY
A = ~ A
5 ﬁe A
+ 4 -+ k
-120.00 59.50
0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 [+ 0.0 1 1 60. 5(
-120.0000 a ang 14914 FCNCN4CC  22.0 0 0.0 I 1 120 0000 59 5000 a fbus 14003 NAVAJO 500.0 4] 0.0 1 1 605000
-120.0000 a ng 15681 1 260 Q g0 1 I 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 t 60.5000
1200000 A ang 15931 PALOVRDI 24,0 Q Q. 1 11260000 59 SO0 a  fbus 26048 MOCULIGH 5000 & 00 1 ] B0 5000
-120.0000 a ang 14964 YUCCACT4 13.8 0 0.0 1 1 120.0000 56.5000 2 fbus 15011 KYRENE 500.C 0 0.0 1 1 60,5000
-120.0000 a ang 14967 WPCCS5CT2 15.0 o 0.0 1 1 120.00C0 59.5000 a fbus 14005 WESTWING 500.0 0 0.0 i 1 60.5000
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV) EHV Voltages (500 kV)

1.20

Time( sec ) . Time( sec ) .
0.5000 a vbus 14231 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0C 0 0.0 1 1 1.2000
0.5000 a vbus 14221 PPAPS W 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 0 0.0 1 i 2000
0.5000 a vbus 14203 CASGRAPS 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 2000
0.5000 2 vhus 14230 VERDE N 230.G o 0.0 1 ] 1.2000 2.5000 a  vhus 26048 MCCULLGH 5040 I8} 2 1 T 2000
0.5000 a vbus 15230 RUDD 230.0 0 0.0 1 ] 1.2000 0.5000 a vbus 15011 KYRENE 500.0 0 0.0 1 1 .2000
- 0.5000 a vbus 14005 WESTWING 5C0.0 Q 0.0 1 1 . 2000

Rotor Angles Frequencies (500 kV)

L =}
aﬁfq hew | A A
I~ W S (™ W e =\
h 4 A
el e -+
L] L) Ll
Time( sec ) . Time( sec ) .
-120.000C a ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 0 0.0 1 ] 605l
-120.0000 a ang 14914 FCNGN4CC  22.0 o] 0.0 1 1 120.0000 59 5000 a fbus 14003 NAVAJO 500.0 i} 0.0 1 1] 605000
-120.0000 a ang 15981 NAVAJO 1 26.0 o 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 60. 5000
1200008 & ang 14031 PALOVRDD 24 .0 (e | 1 128.0000 595000 o fhus 26048 MCCULLGH 5000 o o 1 ] B 5000
-120.000C a ang 14964 YUCCACT4 13.8 0 0.0 1 1 120.0000 59.5000 a fbus 15011 KYREKE 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 14967 WPCC5CT2 15.0 [ 0.0 1 1 120.0000 59 5000 a fbus 14005 WESTWING 500.0 0 0.0 1 i 60. 5000
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2018 Heavy Summer Detailed Planning Case
1 20 Arizona Voltages (230 kV) | 20 EHV Voltages (500 kV)
L=
#; 1
0.50 50
0.0 10.0 0.0 10.0
Time{ sec ) . Time( sec ) .
14231 WESTWNGW 230.0 0 0.0 1 1 0. 5000 a vbus 14001 FOURCORN 500.0 [+ o0 1 i 1.2
14221 PPAPS W 230.0 0 0.0 1 1 0.5000 a vbus 14003 NAVAJD 500.0 0 0.0 i 1 1.200
é 14203 CAVSQRAPS _23 o 0 0.0 1 1 0.5000 a vbus l 021 P&O}/B.I?E 500. 4] 0.0 1 1 1.2000
4230 VERDE N 230 © 6.0 1 ] 05000 2 vbus 260648 MCCULLGH 500, G 18] ] ] 12000
15230 RUDD 230.0 0 0.0 1 1 0.5000 & vbus 15011 KYRENE 50 0 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 0 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV
120.00 g 60.50_. o1 ( )
¥y O N6
Ay
—— N
( g L
-120.00 59.50 .
) 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 59.5000 a fbus 14001 FOURCORN 5 1) 0.0 1 1 605000
-120.0000 a ang 14914 FCNGN4CC  22.0 ] 0.0 1 1 59.5000 a fbus 14003 NAVAJO St 0 0.0 1 1 805000
-120.0000 a ang 15981 NAVAJO 1 26.0 0 0.0 1 1 56.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 80.5000
120 0000 a wg 14031 PALOVRIN  24.0 0 Q. 1 1 505000 o fhus 26048 MOCULLGH 800 .0 O i) 1 i G0 5000
-120.0000 a ang 14964 YUCCACT4 13.8 0 0.0 1 1 §9.5000 a fbus 15011 KYRENE 500 0 0.0 1 1 60. 5000
-120.0000 a ang 14967 WPCC5CTZ 156.0 [ 0.0 1 1 59.5006 a fbus 14005 WESTWING 500 0 0.0 1 i 80.5000
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1.20

2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV)

1.20

EHV Voltages (500 kV)

0.50 0.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 23C.0 g 0.0 1 1 . 2000 0.5000 a vbus A 500.0 Q co 1 1 1.2000
0.5000 a vbus 14221 PPAPS W 230 0 0 0.0 1 1 1.2000 0.5000 a * vbus 14003 NAVAJO 500 0 43 0.0 1 1 1.2000
0.5000 a vbus 14203 ASGRAPS 230.0 0 0.0 13 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 o 0.0 1 1 1.2000
O.5000 & vbus 146238 VERDE. X 220.0) 0 Q 1] 1 1.2000 05300 a vbus 26048 MOCHLIAH 500.0 () 0.4 1 1 1. 2000
% C.5000 a vbus 15230 RUDD 230.0 kt) 0.0 1 1 1.2000 % 0.5600 a vbus 15011 KYRENE 500.0 [+ 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 4] 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV)
120.00 g 60.50_ o3
& (] ™
el
_ ~ A o A
v v
N 3 b &L 4
-120.00 59.50
10.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a 14903 CHOLLA4 22.0 Q 0.0 1 1 120.0000 59.5000 a fbus 14001 RN 0 0.0 1 ] 680. 5
-120.0000 a ang 14914 FCNGN4CC 220 4 0.0 3 1 120.0000 59.5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 60 . 5000
-120.0000 a ang 15981 NAVAJO 1 26 G 0 0.0 1 1 120.0000 5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 60501
120.0000 & ang 14031 PALOVRDY  24.0 { .0 1 11200000 59.5000 o fbus 26048 CULLGH 5G0.10 2 .0 L 1 B0 5000
-120.0000 a ang 14964 YU 13.8 [+ 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 0 0.0 1 1 60 . 5000
120.000C a ang 14967 WPCC5CTZ 15.0 o 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500, 0 0.0 1 1 605000
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV)

EHV Voltages (500 kV)

1.20 1.20
h’ﬁ O
1
0.50 0.50
0.0 10.0 0.0 10.0
Time( sec ) : . Time( sec ) .
é 0.5000 a vbus 14231 WESTWNCW 230.0 ] 0.0 1 1] 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 Q 0.0 1 1 1.2000
0. 5 a vbus 14221 PPAPS W 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJD 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14203 CASGRAPS 230.0 0 0.9 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
D800 a vhus 14230 VERDE N 230 o [SN) 1 ] 1. 2000 Q5000 4 vbus 26048 MCCELLGH 500.0 G 0.0 1 1 1.2000
0.5000 a vbus 15230 RUDD 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 [+ 0.0 1 1 1.2000
0.5000 a vbus 4005 WESTWING 500.0 [ 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV)
120.00 g 60.50_- 1 <9 _
= o= SESELTS - =
tiaqeﬁ:: i&:g::::ﬁki;: A
o—+—4A
-
+ :.I: e A
-120.00 59.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 i i 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 14914 FCNGN4CC 22 © 0 0.0 13 11200000 59.5000 a fbus 14003 NAVAJQ 500.0 0 0.0 1 1 60. 35000
- 121 0 a ang 16981 NAVAJO 1 26.0 o 0.0 1 1 120.0000 59 0 a fbus 16021 PALOVRDE 500.0 0 0.0 1 1 605000
- 12 Ja ang 14031 PALOVRIN 24 C 0 I L Lo120.0000 59 N0 a0 fhus 26048 MO LGH 5000 I 0.¢ 1 1 B 5000
-12( a ang 14964 YUCCACT4 13.8 0 0.0 1 1 120,0000 59. C & fbus 15011 500.0 0 0.0 1 1 60. 5000
-120.0000 a ang 14967 WPCCS5CT2  15.0 o 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 4] 0.0 1 1 60. 5000
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV)

EHV Voltages (500 kV)

0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 23C.0 [s) 0.0 1 1 0.5000 a vbus 14001 FOURCORN 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14221 PPAPS W 230 0 4] 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 0 0.0 ] i 1.2000
% 0.5000 a vbus 14203 CASGRAPS 230.0 0 0.0 1 1 1.2000 é 0.5000 a vbus 15021 PALOVRDE 500.0 4] 0.0 1 1 1.2000
OOAN A vbus 14233 VERDE § 237 G ¢ o 1 ! I.2000 0.500C o vbus 26048 WCCLLLGH 50C.0 9 o | H 1. 2000
0.5000 a vbus 15230 RUDD 230.0 [s] 0.0 1 1 0.5000 a vbus 15011 K 00.0 0 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 0 c.0 1 1 1.2000
Rotor Angles Frequencies (500 kV)
120.00 60.50 .
— o -+ . A
-120.00 59.50
0 10.0 . 10.0
Time( sec ) . Time( sec ) .
-120.000C a ang 14803 CHOLLA4 22.0 Q 0.0 1 1 120.0000 59.5000 a  fbus 14001 FOURCORN 500.0 Q 0.0 ] 1 60. 5
-120.0000 a ang 14914 FCNGN4CC  22.0 0 0.0 1 1 1200000 59 5000 a fbus 14003 NAVAJO 500.0 0 0.0 3 1 &0 5000
-120.0000 a ang 15981 NAVAJO | 260 [} 0.0 1 1 120.00C0 59.5000 a fbus 15021 PALOVRDE 500.0 4] 0.0 1 1 60 . 5000
1200007 & g 15931 PALOVRDY 240 Q0 .0 1 11200000 595000 & fhus 26048 MCCULLGH 500 .3 9] 8] 1 1 G0, 5000
-120.0000 a ang 14964 YUt 4 13.8 0 0.0 1 1 120.0000 50.5000 a fbus 15011 KYRENE 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 14967 WPCC5CT2 15.0 0 0.0 1 1 120.0000 % 59 5000 a fbus 14005 WESTWING 500.0 0 0.0 1 1 60. 5000
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
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2018 Heavy Summer Detailed Planning Case
1 20 Arizona Voltages (230 kV) 1 20 EHV Voltages (500 kV)
B
| Nl
0.50 0.50
10.0 0.0 10.0
Time( sec ) . Time( sec )
% 0.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 N g 0.5000 a vbus 1400 WRCORN 500.0 o] 0.0 i 1 . 2000
0.9000 a vbus 14221 PPAPS W 230.0 aQ Q.0 1 1 0.5000 a vbus 14003 NAVAJO 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14203 CASGRAPS 230.0 0 0.0 1 1 0.5000 a vbus 15021 QOVRDE 500.0 0 0.0 1 1] 1.2000
05000 & vbus 14220 VERDE N 23000 3 G0 I 1 5000 3 vhus 21 MCCHLLGH 500,10 1 1 12000
0.5000 a vbus 15230 RUDD 230.0 o] 0.0 1 1 0.5000 a vbus 15011 KYRENE 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 5 WESTWING 500.0 o 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV
120.00 8 60.50_ =4 ( )
= Er9
__/\ + ;
-120.00 59.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 [+ 0.0 ] 1120 0000 59.5000 & fbus 1400§ FOURCORN 500.0 [+] 0.0 1 1 80.5000
-120.0000 a ang 14914 FCNGN4CC  22.0 4 0.0 1 1 120.0000 59 5000 a fbus 14003 NAVAIO 500.0 0 0.0 1 t 605000
-120.0000 a ang 15981 NAVAIO 1 26.0 4] 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 ) 0.0 1 1 60. 5000
1200000 o ang 14031 PALOVRD1 24 il Q.0 1 1280000 595000 a  fhus 26048 MOCLLLGH S500.0 & N0 1 ] B0 5000
-120.0000 a ang 14964 13.8 2] 0.0 1 1 120.00C0 59.6000 a fbus 15011 KYRENE 500.0 0 0.0 1 1 6051
120.0000 a ang 14967 WPCCSCT2  15.0 [} 0.0 1 1 120.0000 §9.5000 a fbus 14005 WESTWING 500.0 o 0.0 1 i 60.5000
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
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2018 Heavy Summer Detailed Planning Case
L 20 Arizona Voltages (230 kV) L 20 EHV Voltages (500 kV)
L=
0.50 0.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
% 0.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 é 0.5000 a vbus 14001 FOURCORN 500.0 0 0.0 1 1 2000
0.5000 a vbus 14221 PPAPS W 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 0 0.0 ] 1 2000
0.5000 a vbus 14203 CASGRAPS 230.0 o] 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 4 0.0 1 1 2000
D530 a4 vbus 12230 VERDE N 230 0 i Q 1 1 1.2000 05000 a vbus 26048 MCCULLGH 5000 4] i I 1 2000
0.500C a vbus 15230 RUDD 230.0 0 c.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500 .0 C 0.0 1 1 .2000
0.5000 a vbus 14005 WESTWING 500.0 8 0.0 1 1] . 2000
Rotor Angles Frequencies (500 kV
120.00 g 60.50_ o3 ( )
/\V +
L - ‘
¢ A
-120.00 59.50
10.0 0.0 10.0
Time( sec ) . Time( sec ) .
é mgea we e SO B2 0D CE T 2000 e ML FURRARS D 0 11 B8R
-120.0000 a ang 15981 NAVAJO t 260 0 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 o] 0.0 1 1 605000
1200000 & meg 14931 PALOVRDT  24.0 { .0 1 11260000 59 5000 u Fbus 26048 MCCULLGH 0G0 o 0.0 1 ] B 5000
-120.0000 a ang 14964 YUCCACT4 13.8 0 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 0 0.0 1 1 60.5000
~120.0000 a ang 14967 WPCL5CT2 15.0 o 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 5000 0 0.0 1 1 60.5000
2018 Heavy Summer AZ Coordinated Case
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2018 Heavy Summer Detailed Planning Case
| 20 Arizona Voltages (230 kV) | 20 EHV Voltages (500 kV)
0.50 0.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14001 1] 0.0 1 i 1.2000
0.5000 a vbus 14221 PPAPS W 230.0 43 0.0 1 1 1.2000 0.5000 2 vbus 14003 IAVAJO 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14203 CASGRAPS 230.0 0 0.0 i 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500 0O 4] 0.0 1 1 1.2000
050 o vhus 14230 VERDE N 230 7 o o.0 1 { 1.2000 03000 a2 vhus 26048 MCCULIGH 500.0 0 a.0 i 1 12000
é 0.5000 a vbus 15230 RUDD 230.0 [ 0.0 1 1 1.2000 0.5000 a vhus 15011 KYRENE 500.0 0 0.0 1 1 1.2000
0.5000 a vhbus 14005 WESTWING 500.0 o 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV
120.00 g 60.50_ =4 ( )
asy |
A A A
v ~ &t
-+ + + {
q .
-120.00 59.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 [+ 0.0 1 1 80.5000
-120.0000 a ang 14914 FCNGN4CC 22 .0 2] 0.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 60. 5000
-120 0000 a ang 15981 NAVAJO 1 26.0 0 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 60 5000
1200000 & ang 144931 DALOVREL 24 .0 0 0.4 1 1 (26,0000 59 5000 & rhus 26048 MCCULLGH 500.0 o 0o 1 1 605000
-120.0000 a ang 14964 ACT4 13.8 0 .0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 0 0.0 1 1 80,5000
-120.0000 a ang 14967 WPCC5CTZ  15.0 0 0.0 1 1 1200000 59.5000 a fbus 14005 WESTWING 500 0 [+ 0.0 1 1 60. 5000
2018 Heavy Summer AZ Coordinated Case
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV) EHV Voltages (500 kV)

Time( sec ) . Time( sec )
0.5000 a vbus 14231 WESTWNGW 23C.0 0 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 0
0.5000 a vbus 14221 PPAPS W 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 0
0.5000 a vbus 14203 CASGRAPS 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 0
L8000 & cbus 14220 VERDE N 220 6 i o I | 12008 Q5000 4 vhus 26048 MCCLELGH 5000 &
C.5000 a vbus 15230 RUDD 230.0 +] c.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 Q
0.5000 a vbus 14005 WESTWING 500.0 0

"Rotor Angles Frequencies (500 kV)

120.00 60.50
’
= -5 ~f£Ez;:
P
- + <+
-120.00 59.50
0 10.0 0
Time( sec ) .
a ang 14903 CHOLLA4 22.0 0 0.0 1 1 120 1 4] 0
ang 14914 FCNGN4CC 22.0 0 0.0 1 1 120.0000 1 0 0
ang 15981 NAVAJO 1 26.0 Q 0.0 1 1] 1 0 0
W o ang 14031 PALOVRDI 24 .0 { P 1 L 120.0950 26 [ o
ang 14964 YUCCACT4 13.8 0 0.0 1 1 120.0000 . 1 0 o
ang 14967 WPCCSCT2 15.0 0 0.0 1 1 120.000C % 59.5000 a fbus 1 WESTWING 500.0 0

2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
Updated by SRP,APS,WAPA,SWTC,TEP
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2018 Heavy Summer Detailed Planning Case

| 20 Arizona Voltages (230 kV)

EHV Voltages (500 kV)

0.50 0.50
0.0 0.0 10.0
Time( sec ) . Time( sec ) .
é 0.5000 a vbus 14231 WESTWNGW 230.0 0 00 1 1 1 0.5000 a vbus 14001 FOURCORN 500.0 Q 0.0 1 1 1.2000
0.5000 a vbus 14221 PPAPS W 230 0 o 0.0 1 1 1. 0.5000 a vbus 14003 NAVAJO 500.0 Q 0.0 1 1 1.2000
0.5000 a vbus 14203 CASGI 230.0 0 0.0 t 1 1.2 0.5000 a vbus 15021 PALOVRDE 500 .0 0 0.0 1 1 1.2000
05008 & vbus 14230 VERDE N 2300 Q o0 1 1 1. 05000 & vhus 26048 MC: Gl ke o5 1 1 1.2000
0.500C a vbus 15230 RUDD 230.0 ] 0.0 1 1 1 0.5000 a vbus 15011 IE 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 0 0.0 1 ] 1.2000
Rotor Angles Frequencies (500 kV
120.00 g 60.50 - o4 ( )
DecE EHDMELAD
-120.00 59.50
10.0
Time( sec ) . Time( .
14903 CHOLLA4 22.0 4] 0.0 1 1 5000 a fbus 1 RN 0 0.0 1 1 60.5000
14914 FCNGN4CC  22.0 0 0.0 1 1 59.5000 a fbus 1400: NAVAJO 500.0 o 0.0 1 1 60. 5000
15981 NAVAJO 1 260 0 0.0 1 1 9.5000 a fbus 1 4] 0.0 1 1 60. 5000
14031 PALOVRDE  24.0 1) o0 1 L 545000 o fhus 26048 8] 0.0 1 1] 6. 5000
14964 YUCCACT4 13.8 [s] 0.0 1 1 58.5000 a fbus 15011 KYRENE 4] 0.0 1 ] 60, 5000
14967 WPCCSCT2  15.0 o] 0.0 1] 1 §9.5000 a fbus 14005 WESTWING o] 0.0 1 1 60. 5000
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hsZ2a CASE
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2018 Heavy Summer Detailed Planning Case
L 20 Arizona Voltages (230 kV) L 20 EHV Voltages (500 kV)
i
0.50 0.50
0.0 10.0 0.0 10.0
Time( sec ) ) . Time( sec ) .
% 14231 230.0 4] 0.0 1 1 1.2000 % 0.5000 a vbus 14001 FOURCORN 500.0 [+] 0.0 1 1 1.2000
14221 PPAPS W 230.0 o 0.0 1 ] 1.2000 0.5000 a vbus 14003 NAVAJD 500.0 o 0.0 1 1 2000
14203 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 ] 0.0 1 1 . 2000
14220 VERDE N 230 O 3l 1 t 1.2000 05000 o vbus 26043 MCCULLGH 500.0 1] o 1 i 2000
152 RUI 230.0 Q 0.0 1 1 1.2000 0.5000 a vbus 15011 RENE 500.0 0 0.0 1 1 2000
0.5000 a vbus 14005 WESTWING 500.0 [+ 0.0 1 1 2000
Rotor Angles Frequencies (500 kV
120.00 g 60.50_ - d ( )
% [l
N $ _—e ot $ h
v
-120.00 59.50
10.0 0.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 0 0.0 1 [} 60. 5000
-120.0000 a ang 14914 FCNGN4CC 22 0 0 0.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJO 500.0 4] 0.0 1 1 60 5000
-120.0000 a ang 15981 NAVAJD I 26.0 Q 0.0 1 1 120.0000 59,5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 60 5000
120 0000 & g 14931 PALONRDY 24 © ¢ 0. 1 1 120.0000 394000« fhus 26048 MCCULLGH 3000 O oo 1 | BOH0N0
-120.000C a ang 14964 YUC 13.8 0 0.0 1 1 120.0000 59.5000 a fbus 15011 K E 500.0 0 0.0 1 1 .
é -120.0000 a ang 14967 WPCCSCT2 150 0 0.0 1 1 120.0000 é 59.5000 a fbus 14005 WESTWING 500.0 0 0.0 1 1 60. 5000
2018 Heavy Summer AZ Coordinated Case
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV) EHV Voltages (500 kV)

| ]

1.20 1.20

Time( sec ) . Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 230 0 0 0.0 1 I 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14221 PPAPS W 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14203 CASGRAPS 230.0 4] 0.0 1 1 1 0.5000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
G.5000 2 vhus 14220 VERDE & 230 0 o o0 1 i 1.2000 5000 & vbu: 26048 MCCULLGH 506,03 9 8] ] ] 1.2000
©.5000 a vbus 15230 RUDD 230.C [+ .0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 4] 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 0 0.0 i i 1.2000
120,00 Rotor Angles 60.50 Frequencies (500 kV)
N
Hphin =X
" Bl |
A
05
h
e d
- T
Time( sec ) . Time( sec ) .

-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 i 50 5000 a fbus 14001 FOURCORN 500.0 0 c.0 1 1 60.5000
-120.0000 a ang 14914 FCNGN4CC  22.0 o} 0.0 1 59.5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 605000
-120.0000 a ang 15981 NAVAJO 1 26.0 0 0.0 1 59.5000 a fbus 15021 PALOVRDE 500 0 0 0.0 1 1 60.5000
120. 000G ang 14031 PALOVRDL 24 ¢ Q (Al 1 B A200 A& fhus 26048 MOCURLGH 500 0 o 0 L i G, 5000
-120.0000 a ang 14964 - YUCCACT4 13.8 0 0.0 1 59.5000 a fbus 15011 KYRENE 500.0 0 0.0 1 1 605000
-120.0000 a ang 14967 WPCCS5CT2  15.0 [ (s3] 1 59.5000 a fbus 14005 WESTWING 500.0 0 00 1 1 60,5000
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2018 Heavy Summer Detailed Planning Case
L 20 Arizona Voltages (230 kV) | 20 EHV Voltages (500 kV)
L«
0.50 0.50
0.0 10.0 . .0
Time( sec ) . Time( sec )
% 0.5000 a vbus 14231 WESTWNGW 2300 0 0.0 1 1 . é 0.5000 a vbus 14001 500. [s] 0.0 1 1 1.2000
0.5000 a vbus 14221 PPAPS W 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 9] 0.0 1 1 1.2000
0.5000 a vbus 14203 CASGRAPS 230.0 4] 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.C 0 0.0 1 1 1.2000
05000 & vhus 14230 VERDE N 2230 © 0.0 1 ] 12000 5000 a vbus 26048 MOCULLAH 5000 1 1 12008
0.5000 a vbus 15230 RUDD 230.0 0 0.0 1 ] 1.2000 0.5000 a vbus 15011 KYRENE 500.0 [+ 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 0 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV
120.00 g 60.50_ o4 ( )
b s |\ Ne
*-Q O =
:ﬁtﬂ;::: A
+ + + 4 A
|
-120.00 59.50
0 10.0 . : 10.0
Time( sec ) . Time( sec ) .
14903 CHOLLA4 22.C 0 00 1 1 120.0000 59,5000 a Ffbus 1400t FOURCORN 500.0 [ 0.0 1 1 60.5000
14914 FCNGN4CC  22.0 [ 0.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 60 5000
15981 NAVAIO &t 260 Qo 0.0 1 1 120 0000 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 605000
14031 PALOVRDY 24 0 o &.0 1 11200000 59 5200 a  fhus 2 MCCULLGH 500 4 © 0.0 1 1 /0. 5060
14964 4 13.8 0 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 4] 0.0 1 1 60.
14967 WPCCS5CT2  15.0 [+ 0.0 1 1 120.0000 é 59.5000 a fbus 14005 WESTWING $00.0 o 0.0 1 1 605000
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2018 Heavy Summer Detailed Planning Case
120 Arizona Voltages (230 kV) | 20 EHV Voltages (500 kV)
Aoy
0.50 0.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 0 .0 1 1 i.2000
é 0.5000 a vbus 14221 PPAPS W 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14203 CASGRAPS 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500 0 0 0.0 1 1 1.2000
D500 & vbus 14220 VERDE N 230 0 Al (e 1] ] 1.2000 Q5000 3 vbus 26648 MOCULLGH 5CC.0 8.0 t 1 12008
0.500C a vbus 15230 RUDD 230.0 o 0.0 1 1 1.2000 0.5000 2 vbus 15011 KYRENE 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 0 0.0 1 1] 1.2000
Rotor Angles Frequencies (500 kV
120.00 g ‘ 60.50_ - >4 ( )
' N ¢ Vi N
[ [~ - O Fa%a » Pa
e = | o [ WA M T od
L—J | = L= )
— e $ n
-120.00 : 59.50
0.0 10 0.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 14914 FCNGN4CC 2206 o 0.0 1 1 1200000 59.5000 a fbus 1400 NAVAJO 500.0 0 0.0 1 1 60. 5000
-120.0000 a ang 15981 NAVAJO 1 26.0 [+ 0.0 1 1 120.0000 a fbus 15021 PALOVRDE 5¢ 0 0 0.0 1 1 605000
S126. 0000 o gy 14031 PALOVRDY 24,0 0 oo 1 1120 oogk 505000 n  fhus 26048 MCCULLGH 5000 o o 1 1 60 A000
-120.0000 a ang 14964 YUCCACT4 13.8 0 0.0 1 1 120.0000 59,5000 a fbus 15011 KYRENE 500. 0 0.0 1 1 60.5000
é -120.0000 a ang 14967 WPCC5CT2 15.0 0 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 0 0.0 1 1 605000
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
Updated by SRP,APS,WAPA,SWTC,TEP
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2018 Heavy Summer Detailed Planning Case

EHV Voltages (500 kV)

Arizona Voltages (230 kV)

1.20 1.20
I L= ]
1
0.50 0.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
é C.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 é 0.5000 a vbus 14001 FOURCORN 500.0 4] 0.0 1 1 1.2000
0.5000 a vbus 14221 PPAPS W 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJQ 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14203 CASGRAPS 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500 0 0 0.0 1 1 2000
{5000 a0 vbus 15230 VERDE N 220 @ I 6.0 1 1 1.2000 SO0 a bus 26048 MCCLLLGH 80C ¢ O O 1 1 12000
0.500C a vbus 15230 RUDD 230.0 [+ 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 50C.0 0 0.0 1 1 1.2000
0.5000 a vbus 5 WESTWING 500.C 0 0.0 [} 1 1.2000
Rotor Angles Frequencies (500 kV)
120.00 60.50
_ ’ l %ﬁ
hll ¥ ]
8 g B h
v
-120.00 59.50 N
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 0. 1 1 120 59.5000 a fbus 14001 FOURCORN 500.0 [+ 00 1 1 60.
-120.0000 a ang 14914 FCNGN4CC  22.0 3] 0.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 60. 5
-120.0000 a ang 15981 NAVAJIO 1 26 C 0 0.0 ] 1 120.0000 59.500C a fbus 15021 PALOVRDE 500.0 4] 0.0 1 1 60 . 5000
1200005 4w 14031 PALOVRDI 24 O o o0 1 11260000 59 5000 o fbus 26048 MCCHULLGH 500 .0 o o0 b 1 GO . 500D
-120.0000 a ang 14964 YUCCACT4 13.8 0 0.0 1 1 120.0000 59 5000 a fbus 15011 YRENE 500.0 0 0.0 1 1 60. 5000
-120.0000 a ang 14987 WPCC5CTZ  15.0 0 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 0 0.0 1 1 60. 5000
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.20

2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV)

EHV Voltages (500 kV)

0.50 0.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
é 0.5000 a vbus 14231 0 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14221 0 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 4] 0.0 1 1 2000
0.5000 a vbus 14203 o] 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 2000
03000 2 vbus 14230 o 1 ! 1.2000 ¢ 5000 & vbus 26048 MCCULLGH 500.C G 0.0 1 1 2008
G.5000 a vhus 15230 0 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 0 0.0 1 1 . 2000
é 0.5000 a vbus 14005 WESTWING 500.0 o 0.0 1 1 2000
Rotor Angles Frequencies (500 kV)
120.00 60.50
Gﬁﬁq;gaggs =
A
Aor—h
"4 ©
N b
-120.00 598.50
10.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 9.5000 a fbus 14001 FOURCORN 500.0 0 0.0 1 1 605000
-120.0000 a ang 14914 FCNGN4CC 22 .0 [} 0.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJO 500 O 0 0.0 1 1 60 5000
-120.0000 a ang 15981 NAVAJO 1 26.0 4] 6.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 605000
1200000 »  ang 14931 PALOVRDIL 24 .C 4] &4 H 1 125.0000 59 5000 a  fhus 26048 MCCULLGH 50040 i) 0.0 1 ! G, 5000
-120.0000 a ang 14964 YUCCACT4 13.8 0 0.0 [} 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 0 0.0 1 1 60.5000
% -126.0000 a ang 14967 WPCC5CTZ  15.0 [+ 0.0 1 1 120.0000 é 59.5000 a fbus 14006 WESTWING 500.C C 0.0 t 1 60. 5000
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV)

EHV Voltages (500 kV)

1.20 1.20
\
0.50 0.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
é 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14001 500.0 4] 0.0 1 1 1.2000
14221 PPAPS W 230 O 0 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJG 500.0 0 0.0 1 i 12000
14203 RAPS 230 0 0 0.0 1 1 1.2000 0.5000 a vbus 15021 E 500.0 0 0.0 1 1 1.2000
14230 VERDE N 230 0 o o.0 I ] 1.2000 8000 2 vbus 20048 MCCULLGH S6C.0 o i) t i 12000
15230 RUDD 230.0 Q 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 0 0.0 1 1 1.2000
é 05000 a vbus 14005 WESTWING 500.0 0 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV)
120.00 g 60.50_ - °d
"vi
7S ~ LI
= = bl Toud !
~p + + '
-120.00 59.50
0.0 10.0 . 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 o 0.0 1 1 60. 5000
-120.0000 a ang 14914 FCNGN4CC  22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJO 500.0 [+ 0.0 1 1 60. 5000
-120 0000 a ang 15981 NAVAJO 1 26.0 o 0.0 1 1 120.0000 59.5000 a fbus 15021 ALOVRDE 500.0 Q 0.0 1 1 605000
S120 0000 a g 14931 PALOVRDY 24,0 0.0 1 I 120.0000 595000 o fhus 26048 NCCULLGH 5000 o 0.0 ! i 605000
-120.0000 a ang 14964 4 13.8 o 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 5000 Q 0.0 1 1 605
-120.0000 a ang 14967 WPCCSCT2  15.0 o 0.0 1 i 120.0000 59.5000 a fbus 14005 WESTWING 500.0 C 0.0 1 ] 60.
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2018 Heavy Summer Detailed Planning Case

L 20 Arizona Voltages (230 kV)

EHV Voltages (500 kV)

0.50
0.0 10.0 10.0
Time( sec ) . me( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 [+] 0.0 1 1 1.2000 vbus 14001 0 0.0 1 1 1.2000
0.5000 a vbus 14221 PPAPS W 230 0 0 0.0 1 1 1.2000 vbus 14003 [ 0.0 1 1 1.2000
0.5 14203 CASGRAPS 230.0 0 0.0 1 1 1 vbus 15021 0 0.0 1 1 . 2000
). B 14230 VERDRE N 2230 O o o 1 i 1 vius 26048 1) o 1 i 12000
é 4] 15230 RUDD 230.0 [+ 0.0 1 1 1 vbus 15011 0 0.0 1 1 1.2000
vbus 14005 [+ 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV
120.00 g 60.50_- 4 ( )
ﬁé@ ot
v
N A
q -
-120.00 59.50
10.0 0.0 10.0
Time( sec ) . Time( sec ) .
ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 0 0.0 1 1 60. 5000
ang 14914 FCNCN4CC  22.0 0 0.0 1 1 120.0000 99.5000 a fbus 14003 NAVAJQ 500.0 o 0.0 1 i 606000
- ang 15981 NAVAJO 1 260 o 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 0 0.0 1 1 60.5000
120.0000 2 ang 14031 PALOVRDT 24,0 0o 1 1120 0500 Q. 5000 fhus 26048 MOCULEGH o 0.0 1 1 B0 5000
-120.0000 a ang 14964 YUCCACT4 13.8 0 0.0 i i 120.0000 59.500C a fbus 15011 E 0 0.0 1 [} 60. 5000
é -120.0000 a ang 14967 WPCCS5CTZ  15.0 0 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 [ 0.0 1 1 60.5000
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1.20

2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV)

1.20

EHV Voltages (500 kV)

0.50 0.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 [+ 0.0 1 [} 1.2000 0.5000 a vbus 14001 "ORN 0 0.0 1 1 .2
0.5000 a vbus 14221 PPAPS W 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 800.C 0 0.0 1 1 1.2000
0.5000 a vbus 14203 CASGRAPS 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 0 0.0 1 1 1.2000
£,8000 2 vhus 14230 VERDF N 230.0 o &) 1 ) §.2000 50CQ 3 vbus 26048 MCCULLGH 5008 o 1 1 12000
% 0.5000 a vbus 15230 RUDD 230.0 0 C.0 1 1 1.2000 é 0.5000 a vbus 15011 .YRENE 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 0 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV
120.00 8 60.50_ 3 ( )
~ A
o
\ ] ] + !
-120.00 59.50
0.0 10.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 22.0 0 0.0 ] 1 120, 59.5000 a fbus 14001 FOURCORN 500.0 [+ 0.0 [} 1 60. 5000
-120.0000 a ang 14914 FCNGN4CC  22.0 0 0.0 1 1 1200000 59.5000 a fbus 14003 NAVAIC 500.0 [ 0.0 1 1 60. 5000
-120 a ang 15981 NAVAJO 1 26.C 0 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 [ 0.0 1 1 605000
120 0000 o sns 34031 PALOVRIL 240 &) D0 1 1120 N0 595000 & Thus 26048 MCCULLGH 520.0 &) 1 1 B, 5000
-120.0000 a ang 14964 YUCCACT4 13.8 0 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 [+ C.0 1 1 60.5000
% -120.0000 a ang 14967 WPCCS5CT2 15.0 4] 0.0 ] 1 120.00600 é 59.5000 a fbus 14005 WESTWING 500.0 o 0.0 1 1 60,5600
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2018 Heavy Summer Detailed Planning Case
1 20 Arizona Voltages (230 kV) 1 20 EHV Voltages (500 kV)
( )
=]
0.50 0.50 1
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
% vbus 14231 WESTWNGW 230.0 [+ 0.0 1] 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 0 0.0 1 1
vbus 14221 PPAPS W 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAIQ 500.0 [ 0.0 1 1
vbus 14203 CASGRAPS 2! Q 0.0 1 1 1.2 0.5000 & vbus 15021 PALOVRDE 500.0 4] 0.0 1 1
vhus 14230 VERDE N 230 ¢ il o0 1 i 1.2 25000 a4 vhus 206048 MCCULLGH 800.0 () 0.0 1 1
vbus 15230 RUDD 230.0 0 c.0 1 1 1 0.5000 a vbus 15011 KYRENE 500.0 4] c.0 1 1
0.5000 a vbus 14005 WESTWING 500.0 0 6.0 1 1
Rotor Angles Frequencies (500 kV
120.00 g ‘ 60.50_ 14 ( )
L — ]
A A A L.
- i e
o+ $ $ }
-120.00 59.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 ] 0.0 1 1 60.5000
-120.0000 a ang 14914 FCNGN4CC  22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 60,5000
-120.0000 a ang 15981 NAVAJO 1 26.0 0 0.0 1 1126 0co0 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 H 1 60. 5
Goa ang 14031 PALOVRDIL 24,0 n o0 1 11200080 59,5000 & fhus 26048 MCCLLLGH 500 0 4] 0o | ] GC 5030
- . a ang 14964 YUCCACT4 13.8 0 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 Q 0.0 1 1 60.5000
-120.0000 a ang 14967 WPCCSCT2  15.0 4] 0.0 1 1 1200000 59.5000 a fbus 14005 WESTWING 500.0 0 0.0 1 1 805000
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV) | 20 EHV Voltages (500 kV)

Time( sec ) . Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 2300 [+ 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 [+] 0.0 1 1 1.2000
0.5000 a vbus 14221 PPAPS W 230 0 0 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 [ 0.0 1 1 1.2600
0.5000 a vbus 14203 CASGRAPS 230.0 0 0.0 [} 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 [ 0.0 1 1 1.2000
o 0 A vhus 14230 VERDE N 230 O Q o I 1 1.2000 5060 a  vhus 26048 MCCULLGH 50G.0 i3 o0 ] 1 1,200
0.500C a vbus 15230 RUDD 230.0 0 0.0 1 1 1.20C0 0.5000 a vbus 15011 KYRENE 500.0 0 0.0 1 1 . 2000
0.5000 a vbus 14005 WESTWING 500.0 0 0.0 1 1 1.2000

Rotor Angles Frequencies (500 kV)

120.00 60.50
caaw: 59
A :A
D o + + $
-120.00 59.50
10.0 . 10.0
Time( sec ) . Time( sec ) .
120.0000 a ang 14903 CHOLLA4 22.0 [+ 0.0 1 1 120.0000 58.5000 a fbus 14001 FOURCORK 500.0 0 0.0 1 1 60. 5000
120.0000 a ang 14914 FCNGN4CC 220 0 0.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 60. 5000
120.0000 a ang 15981 NAVAJO 1 26.0 0 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 4] 0.0 1 1 605000
F2C0.0000 » ang 14631 PALOVRDL 2 0 2.0 1 11200650 58 5000 o fbus 26048 MCOULLGH 5000 4] o 1 1 605000
-120.0000 a ang 14964 13.8 0 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 0 0.0 1 1 60. 5
é -120.0000 a ang 14967 WPCCSCTZ  15.0 ) 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 0 0.0 [} 1 60,5000
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV) EHV Voltages (500 kV)

Time( sec ) . Time( sec )
0.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 0. 5 vbus 14001 FOURCORN 500.0 0 0.0 1 1 1.2000
©.5000 a vbus 14221 PPAPS W 230.0 0 0.0 ] I 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 0 0.0 1 1 2000
0.5000 a vbus 14203 CASGRAPS 230.0 0 0.0 1 1 1.2000 0.5 a vbus 15021 WRDE 500.0 0 0.0 1 1 2000
05000 2 wvbus 142320 VERDE N 2300 o o 1 | 12000 $8000 a wbus 46 MCCULLCH BOG, & O 1 1 2000
0.5000 a vbus 15230 RUDD 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 0 0.0 1 1 . 2000
0.5000 a vbus 14005 WESTWING 500.0 0 0.0 i 1 .2000

Rotor Angles Frequencies (500 kV)

l L= | E
e
e N . 4
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 1) 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 50C.0 0 0.0 1 1 6C. 5000
-120.0000 a ang 14914 FCNCN4CC 22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 60.5000
- 12 a ang 15981 NAVAJO 1 26.0 [ 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 605000
12¢ aoang 14031 PALOVRDE 240 { o 1 boo120.0000 54 5000 & fhus 26048 MCCULLGH 500 0 o o 1 ] B, 5000
-120 a ang 14964 YUCCACT4 13.8 o] 0.0 t 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 [+] 0.0 1 1 60.5000
-120.000C a ang 14967 WPCC5CT2 15.0 1] 0.0 I 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 o] 0.0 1 [} 805000
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2018 Heavy Summer Detailed Planning Case
120 Arizona Voltages (230 kV) L 20 EHV Voltages (500 kV)
By
L=
{
0.50 0.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
D.5000 a vbus 14231 WESTWNGW 230.0 o 0.0 [} 1 1 0.5000 a vbus 14001 FOURCORN 500.0 o 4] 1 1 1.2000
0.5000 a vbus 14221 PPAPS W 230.0 0 Q.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 ] 0 1 1 1.2000
0.5000 2 vbus 14203 CASGRAPS 23C.0 0 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 0 C 1 1 1.2000
05000 2 vhus 14230 VERDE N 220 G o o0 1 ! 1.2000 05000 a vbus 26048 MCCL H 500.¢ s 2.0 | H 1.2000
% 0.5000 a vbus 15230 RUDD 23C.0 [+ 0.0 1 1 é 0.5000 a vbus 15011 KYRENE 50C.0 ] .0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 0 o 1 i 1.2000
Rotor Angles Frequencies (500 kV
120.00 8 60.50 L o3 ( )
W T A L
/\ d A
-120.00 59.50
10.0 0.0 10.0
Time( sec ) . Time( sec )
-120.0000 a ang 14903 CHOLLA4 22.0 Q 0.0 1 1 120.0000 59,5000 a fbus 14001 FOURCORN 500.0 0 0.0 1 1 60 . 5000
-120.0000 a ang 14914 FCNGN4CC  22.0 0 6.0 i 1 120.00C0 59 5000 a fbus 14003 NAVAJO 500 O 0 c.0 1 1 60.5000
120.0000 a ang 15981 NAVAJO 1 26 0 0 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 605000
2 D oA ur 14031 PALOVRDI  24.0 { [ 1] 1 120.0000 59 5000 4 fhus 26048 MCCULLGH 5000 o 0.0 1 1 B0, 5000
-120.0000 a ang 14964 ICCACT4 13.8 0 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 0 0.0 1 L 60 5000
-120.0000 a ang 14967 WPCC5CT2  15.0 0 0.0 1 1 120.0000 é 59.5000 a fbus 14005 WESTWING 500 .0 [} c.0 1 1 60. 5000
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV)

EHV Voltages (500 kV)

1.20 1.20
|
0.50 0.50
0.0 10.0 0.0 10.0
Time( sec ) . Time{ sec ) .
é 0.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 14001 JURCORN 500.0 0 0.0 1 1 1.2000
14221 PPAPS W 230.0 o] 0.0 1 1 1.2000 14003 IAVAIO 500 0 ] 0.0 1 1 1.2000
a 14203 CASGRAPS 230.0 0 0.0 1 1 1.2000 15021 * PALOVRDE 500.0 0 0.0 1 1 1.2000
DUEON0 a s 14230 ERDE N 2300 & & 1 ] 1.2000 26048 MCCULLGH 50C.0 G 9] | ¥ 12000
15230 RUDD 230.C [+ 0.0 1 1 1.2000 15011 YRENE 500.0 Q 0.0 1 1 1.2000
g 14005 WESTWING 50C.0 0 0.0 1 i 1.2000
Rotor Angles Frequencies (500 kV)
120.00 g 60.50_ " oduene
' =634
T /aX A .. -
A il
"~
-120.00 59.50
0 10.0 10.0
Time( sec ) Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 0 0.0 ] 1 501
-120.0000 a ang 14914 FCNGN4CC 22 0 0 c.c 1 1 120.0000 59 5000 a fbus 14003 IAVAJO 500.0 4] 0.0 1 ] 50!
-120.0000 a ang 15981 NAVAJO 1 26.0 0 0.0 1 1 120.0000 59 a fbus 15021 PALOVRDE 500 0 0 0.0 1 1
12¢ OO » ang 14931 PALOVRDE 24 0 Q a0 1 L1208, 0000 59 a  fhus 264K CCLLLGH 5000 o o 1 1
ang 14964 YUCCACT4 13.8 c 0.0 1 1 120.0000 59 a fbus 15011 (RENE 500.0 Q 0.0 1 1
ang 14967 WPCCHCT2  15.0 o 0.0 1 1 120.0000 é 59.5000 a fbus 14005 WESTWING 500.0 0 0.0 1 1
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2018 Heavy Summer Detailed Planning Case
| 20 Arizona Voltages (230 kV) L 20 EHV Voltages (500 kV)
0.50 0.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
% 0.5000 a vbus 1423 Q co 1 1 % 0.5000 a vbus 14001 FOURCORN 500.0 0 06 1 1 1.2
0.5000 a vbus 14221 PPAPS W 230 .0 [ 0.0 1 1 1.2000 G.5006 a vbus 14003 NAVAJO 500.0 0 0.0 1 13 1.2000
0.5000 a vbus 14203 ASG] 2 0 0 0.0 1 1 1.2000 0. 5000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
SCGOC & vhus 142 VERDE N 2X L0 1 L 1.2000 5000 a vbus 26048 MCCULLGH 50G.0 & 0 ! H 1. 2000
0.5000 a vbus 0 [+] 0.0 1 1 0.5000 a vbus 15011 KYRENE 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 o 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV
120.00 8 60.50_ 4 ( )
TR AT
A==
O
-120.00 59.50
0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 220 4] 0.0 [} 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 [+] 0.0 1 1 60.5000
-120.0000 a ang 14914 FCNGN4CC 22 0 0 0.0 1 1 120.0000 59.5000 a fbus 1 3 NAVAJO 500.0 0 0.0 1 1 60. 5000
-120.0000 a ang 15981 NAVAIO 1 26.0 0 0.0 1 1 120 0000 59 5000 a fbus 15021 PALOVRDE 500.0 4] 0.0 1 1 605000
1200000~ g 11031 PALOVRDY 24,0 ( .0 1 L 129.0060 19 2000 & fhu 26048 MCCULLGH 3000 o @r ] | B0, 5000
-120.0000 a ang 14964 YUCCACT4 13.8 0 0.0 1 1 120,0000 59.5000 a fbus 15011 KYRENE 500.0 0 0.0 1 1 80. 5000
é -120.0000 a ang 14967 WPCC5CTZ  15.0 o 0.0 1 1 120.0000 é 59 8000 a fbus 1 WESTWING 500.0 Qo 0.0 1 1 60. 5000
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV)

EHV Voltages (500 kV)

.20 1.20
0.50
10.0 0.0 10.0
Time( sec ) . Time( sec ) .
% 0.5000 a vbus 14231 WESTWNGW 230.0 2] 0.0 1 1 1.2 é 0.5000 a vbus 14001 FOURCORN 500.0 0 0.0 1 1
0.5000 a vbus 14221 PPAPS W 230.0 o} Q.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 ko) 0.0 1 1
G 5000 a vbus 14203 CASGRAPS 230.0 [+ 0.0 1 1 1.2000 0.5000 a ' vbus 15021 PALOVRDE 50C.0 o 0.0 1 1
03000 2 vhus 14230 VERDE N 230 .0 0 0.0 1 I 1.2000 5000 a vbus 26048 MCCULLAH 506.0 o t 1
0.5000 a vbus 15230 RUDD 230.0 ks) 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 0 0.0 1 1
0.5000 a vbus 14005 WESTWING 500.0 [+ 0.0 1 1
Rotor Angles Frequencies (500 kV)
120.00 60.50
™\ A - .
7 R
e
=
Boset
-120.00 59.50
10.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 ] 0.0 1 1 120 59.5000 a fbus 14001 FOURCORN 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 14914 FCNGN4CC  22.0 o} 0.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJG 500 0 [+ 0.0 1 1 60. 5000
-1 ng 15981 NAVAIO 1 26.0 o 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 0 6.0 1 1 605000
12 angn 14931 PALOVRDY 24,0 4 1 1 126.0000 59 G000 & fhus 26048 MCCULLGH 500 o o oo 1 ] B0, 5000
-1 ang 14964 YUCCACT4 13.8 0 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 C 0.0 i 1 60. 5000
-120.0000 a ang 14967 WPCC5CT2 15.0 [ 0.0 13 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 0 0.0 i 1 60. 5000
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV) EHV Voltages (500 kV)

0.50 0.50
0.0 10.0 . 10.0
Time( sec ) . Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 [+] 0.0 [} 1 1.2000 0.500C a vbus 14001 FOURCORN 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14221 PPAPS W 230.C o] 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 [} 0.0 1 1 1.2000
0.5000 a vbus 14203 CASGRAPS 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 c 0.0 1 1 1.2000
05000 A vbus 14230 VERDE N 230.0 o 0.0 H ] 1.2000 0.5000 4 vbus 26048 WCCHLEGH 560.¢ O 4] 1 1 12000
% 0.5000 a vbus 15230 RUDD 23C.0 ] 0.0 1 1 1.2000 é 0.5000 a vbus 15011 YRENE 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 0 c.o 1 1 1.2000
Rotor Angles Frequencies (500 kV)
120.00 60.50
¢ <
‘_\b/" ¢ g
SN +- + $
-120.00 59.50
10.0 0.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22 0 0 0.0 i 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 0 0.0 ¥ 1 60. 5000
-120 0000 a ang 14914 FCNGN4CC 22 0 0 0.0 1 ] 0000 59.5000 a fbus 14003 NAVAJOQ 500.0 0 0.0 1 t 5000
-120.0000 a ang 15981 NAVAJO 1 26.0 0 Q.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1
120.0000 & g 14931 PALOVRDIL  24.0 0 .0 1 1200000 395000 a fhus 26048 MCCULLGH 500,10 o ] ] 6 30
-120.0000 a ang 14964 YUCCACT4 13.8 4] 0.0 [} 1 120.0000 59.5000 a fbus 15011 K .0 0 0.0 1 ] 60,5000
-120.000C a ang 14967 WPCC5CTZ2  15.0 0 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 0 0.0 1 1 60. 500
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
Updated by SRP,APS,WAPA,SWTC,TEP
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV)

EHV Voltages (500 kV)

1.20 1.20
By
=l
0.50 0.50
10.0 0.0 10.0
Time( sec ) . Time( sec ) .
é 0.5000 & vbus 14231 WESTWNGW 230.0 0 006 1 1 . 2000 é 0.5000 bus 14001 IROORN 50C.0 0 0.0 1 1 .
0.5000 a vbus 14221 PPAPS W 230.0 ] 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14203 CASGRAPS 230 .0 0 0.0 ! 1 1.2000 0.5000 2 vbus 15021 PALOVRDE 500.0 [} 0.0 1 1 1.2000
G000 4 vbus 14230 VERDE N 23070 i o 1 1 1. 2056 05000 4 vbus 26048 MCCLTLGH S00.0 a O 1 1 tozoen
0.5000 a vbus 15230 RUDD 230.0 0 00 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 4] 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 0 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV
120.00 g 60.50_ =4 ( )
AV
L
A
2 SRS
o——9- ¢
N -+ -+
-120.00 59.50
10.0 10.0
Time( sec ) Time( sec ) .
120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 [} 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 [+] 0.0 1 1 80.5000
i20 0000 a ang 14914 FCNGN4CC 22,0 0 0.0 1 1 120.0000 9.5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 60. 5000
120.0000 a ang 15981 NAVAJO 1 26.0 0 0.0 ) 1120 o 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 605000
1200000 & ang 14931 PALOVRDI  24.0 It > 1 bo12n . 0a00 599.5000 & fhus 26048 MCCULLGH 500,90 o 8] ] ] B0, 5000
0000 a ang 14964 YUCCACT4 13.8 0 0.0 1 1 120.0000 9.5000 a fbus 15011 KYRENE 500.0 Q 0.0 1 1 60. 5¢
120.0000 a ang 14967 WPCCSCTZ 150 0 0.0 1 1 120.0000 é 59.5000 a fbus 14005 WESTWING 500.0 0 0.0 1 1 60.5000
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
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1.20

2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV)

EHV Voltages (500 kV)

0.50
0.0 . 10.0
Time( sec ) . .
é 0.5000 a vbus 14231 WESTWNGW 230.0 o] 0.0 1 1 é 0.5000 a vbus 14001 500.0 [+] 0.0 1 1 2000
0.5 vbus 14221 PPAPS W 230 0 0 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 0 0.0 1 ¥ . 2000
4] vbus 14203 RAPS 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15021 00.0 0 0.0 1 1 2000
0 v vbus 14230 VERRE N 230 O i G0 L i T 2000 2000 a2 Drs. 26048 MCCULLGH 850G 0 19 8.0 1 1 2000
vbus 15230 RUDD 230.0 Q 0.0 ] 1 0.5000 a vbus 15011 KYRENE 500.0 0 0.0 1 1 2000
0.5000 a vbus 14005 WESTWING 500.0 0 0.0 1 [} 2000
Rotor Angles Frequencies (500 kV
120.00 € 60.50_ o ( )
By Mok
— w:A
//\ . et - N
e €
-120.00 59.50
10.0 . 10.0
Time( sec ) . Time( sec ) .
ang 14903 22.0 [+] 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 0 0.0 1 1
ang 14914 FCNGN4CC  22.0 [ 0.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJO 500.0 o 0.0 1 1
ang 15981 NAVAJO 1 26.0 0 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.C 0 0.0 1 1
e 14031 PALOVRIN 24.0 [t © 1 11200000 89 5000 a rbus 26048 MOCULL GH 506 D o 0.0 1 t
ang 14 YUCCACT4 13.8 0 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 0 0.0 1 1
ang 14967 WwPCC5CT2  15.0 0 0.0 1 1 120.0000 % 59.5000 a fbus 14005 WESTWING 500 O 4] 0.0 1 1
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2018 Heavy Summer Detailed Planning Case
1 20 Arizona Voltages (230 kV) | 20 EHV Voltages (500 kV)
\
0.50 0.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec )
0.5000 a vbus 14231 WESTWNGW 230.0 [+ 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 [+ 0.0 1 1] 1.2000
é 0.5000 a vbus 14221 PPAPS W 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14203 CASGRAPS 230.0 4] 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
05000 & vbus 14230 VERDE N 2330 0.0 1 1 1.2000 L5000 o vbus 26048 MCCULLCH 5000 G f] 1 I 12000
0.5000 a vbus 15230 RUDD 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 4] 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV
120.00 g 60.50_ =3 ( )
N
ErOXm Oy ==
iﬂlp:ﬁ#:ﬁyﬂy oA
adn e d
T T T
<Wﬂq§f«g
-120.00 59.50
0 10.0 . 10.0
Time( sec ) . Time ( sec )
120.0000 a ang 14803 IOLLA4 22.0 0 0.0 1 1 120.00C00 59,5000 a fbus 14001 0 0.0 1 1 60. 5000
120.0000 a ang 14914 FCNGN4CC  22.0 0 0.0 i 11200000 59.5000 a fbus 14003 NAVAJO 500.0 0 0.0 i 1 80500
1 0000 a ang 15981 JO 1 26.0 0 0.0 1 1 120.0000 9 5000 a fbus 150; ’ALOVRDE 500.0 0 0.0 1 1 60.5000
1200005 2 ang 14931 PALOVRD 24,0 0 N ! 1 120.0000 595000 a £ 26048 NCOULLGH 300 .6 I8 0.0 1 1 @0, 5000
-120.0000 a ang 14964 YUCCACT4 13.8 0 0.0 1 1 -120.0000 59.5000 a fbus 15011 KYRENE 500.0 0 .0 1 1 605000
-120.0000 a ang 14967 WPCCBCT2 15.0 a 0.0 1 1 120.0000 5% 5000 a fbus 14005 WESTWING 500.C ) 0.0 1 1 60. 5000
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV) | 20

EHV Voltages (500 kV)

|

B

lI

0.50 0.50
0 10.0 . .0
Time( sec ) . Time( sec ) .
vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14001 0 0 0.0 [} 1 1.2000
vbus 14221 PPAPS W 230 0 0 0.0 1 1 1.2000 0.5000 a vbus 1 3 NAVAJO 500.0 4] 0.0 1 1 1.2000
a vbus 14203 RAPS 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
@& vhus 14230 VERDE N 230 § C & 1 ] 1200 0.5000 a vbus 26048 MCCULLGH 5000 G 3.0 1 1 12000
% vbus 15230 RUDD 230.0 [+] 0.0 1 1 é 0.500C a vbus 15011 KYRENE [+ 0 0.0 1 [} 1.2000
0.5000 a vbus 1 WESTWING 500.0 e c.0 1 1 1.2000
- Rotor Angles Frequencies (500 kV
120.00 € 60.50_ -3 es ( )
h A —+=1
- 4 \
¢
-120.00 : 59.50
0.0 10.0 . 10.0
Time( sec ) . Time( sec ) .
ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 0 0.0 1 1 60.5000
ang 14914 FCNGN4CC  22.0 0 6.0 i 1 120.0000 59,5000 a fbus 14003 NAVAJO 500.0 Q 0.0 1 1 60.5000
ang 15981 NAVAJO 1| 26.0 0 0.0 1 1 120.0000 59.500C a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 60, 5000
LR 14031 PALOVRDL  24.8 il o 1 1120 0500 59 5000 a2 fhus 26048 NCCLLLGH 5000 4] o 1 1 60, 5000
ang 14964 YUCCACT4 13.8 0 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 0 0.0 1 1 60,5000
ang 14967 WPCC5CT2  15.0 0 0.0 1 1 120.0000 é 59.5000 a fbus 14005 WESTWING 500.0 ] 0.0 1 1 60.5000
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2018 Heavy Summer Detailed P1 anning Case
1 20 Arizona Voltages (230 kV) 1 20 EHV Voltages (500 kV)
l
| __“l
0.50 0.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
§ 0.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 0 0.0 1 1 1.2
0.5000 a vbus 14221 PPAPS W 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 4 0.0 1 1 1.2000
0.5000 a * vbus 14203 CASGRAPS 230.0 el 0.0 1 1 . 0.5000 a  vbus 15021 PALOVRDE 500 0 0 0.0 1 1 1.2000
05000 & vhus 16230 VERDE N 230.0 [e) I t 1.2000 5000 & vhus 26048 MCCULLGH 50G.0 53 O 1 i 12000
0.5000 a vbus 15230 RUDD 230.0 [+ 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 0 0.0 1 1 . 2000
0.5000 2 vbus 14005 WESTWING 500.0 1] 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV
120.00 g 60.50_- <9 ( )
= <> A
( ]
-120.00 59.50
0.0 10.0 .0 10.0
Time( sec ) . Time( sec ) ,
ang 14903 CHOLLA4 22.0 0 0.0 13 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 0 c.o 1 1 60.5000
an; 14914 FCNGN4CC  22.0 0 0.0 1 1 120.0000 69.5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 605000
ang 15981 NAVAJO 1 26.0 0 0.0 1 1 120.0000 59 5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 605000
Goa wig 14031 PALOWRDL 24,0 1] oo 1 11200000 598000 & fhus 25048 MCCULLGH 00 0 o 0.0 1 ] B 5000
0 a ang 14964 YUCCACT4 13.8 0 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 [+ 0.0 1 1 60.
120.000C a  ang 14967 WPCCS5CT2  15.0 0 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 0 0.0 1 1 60. 5000
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV)

1.20

1.20

EHV Voltages (500 kV)

0.50
10.0 0.0 10.0
Time( sec ) . Time( sec ) .
vbus 14231 WESTWNGW 230.0 0 c.0 1 1 1.2000 0.5000 a vbus 14001 IRCORN 500.0 ] c.0 1 1 1.2000
vbus 14221 PPAPS W 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14 NAVAJO 500 O [+ 0.0 1 1 1.2000
vbus 14203 CASGRAPS 230 0 0 0.0 1 1 1.2000 0.5000 a vbus 15021 by E 500.0 ] 0.0 1 1 1.2000
1 s vhus 14230 VERDE N 230§ o o 1 1 12000 50600 a vbus 26048 MCOULLGH 500.0 o i I ] 12000
vbus 15230 RUDD 230.0 [+] 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 0 0.0 1 1 1.2000
é 0.5000 a vbus 14005 WESTWING 500.0 0 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV)
120.00 60.50
A
7 | ==
L/ 2
hd
/\& +
- |
-120.00 59.50
10.0 0.0 10.0
Time( sec ) A Time( sec )
20.0000 a ang 14903 CHOLLA4 22.0 ] 0.0 1 1 120 59.5000 a fbus 14001 Q 0.0 1 1 0. 5000
20.0000 a ang 14914 FCNGN4CC  22.0 4] 0.0 1 1 120.0000 53.5000 a fbus 14003 0 0.0 1 1 605000
20.0000 a ang 15981 NAVAJO | 6.0 0 0.0 1 1 120.0060 59.5000 a fbus 15021 0 0.0 1 1 60 5000
WX & g 14031 PALOVRDL  24.0 o b 1 b 12D 0000 59 5000 & fhus 26048 o 0.0 i 1 B E000
20.0000 a ang 14964 YUCC, 13.8 0 0.0 1 1 120.00C0 59.5000 a fbus 15C11 0 0.0 1 1 60. 5000
.0000 a ang 14967 WPCC5CT2  15.0 0 c.o 1 1 120.0000 59.5000 a fbus 14005 [ 0.0 1 1 60. 5000
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2018 Heavy Summer

Arizona Voltages (230 kV)

Detailed Planning Case

1.20

EHV Voltages (500 kV)

10.0 10.0
Time( sec ) . Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 RN 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14221 PPAPS W 230.0 o 0.0 1 1 1.2000 NAVAJO 500.0 0 0.0 ) 1 1.2000
% 0.5000 a vbus 14203 CASGRAPS 230.0 0 0.0 1 1 1.2000 PALOVRDE 500.0 0 0.0 1 1 1.2000
05000 & vhus 12230 VERDE N 230 ¢ 3] 1 1 1.2000 MCCULLGH 500.0 5] 0.0 | 1 1. 2000
0.5000 a vbus 15230 RUDD 2306.0 0 0.0 1 1 1.2000 KYRENE 500.0 0 0.0 1 1 1.2000
WESTWING 500.0 0 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV
120.00 € 60.50_ ( )
e
A\ e |
-120.00 59.50
10.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 & ang 14803 CHOLLA4 22.0 0 0.0 1 1 120.00¢ 59.5000 a fbus 14001 FOURCORN 500.0 0 0.0 1 1 60.5000
ang 14914 FCNGN4CC 22 .0 o 0.0 1 1 120.0000 59 5000 a fbus 14003 NAVAJOQ 500.0 i} 0.0 1 1 60. 5000
ang 15981 NAVAIO 1 26.0 0 0.0 1 1 120 00 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 60.5000
g 14031 PALOVRDE  24.0 0.0 | 20,0000 565000 4 fhus 26048 MCCLELLGH 500.0 o 1 ] B0, 5O
ang 14964 YUCCACT4 13.8 0 0.0 1 1 120.0000 59.9000 a fbus 15011 KYRENE 500.0 0 0.0 1 1 60. 5000
ang 14967 WPCCS5CT2 15.0 Q 0.0 1 1 120.0000 % 59.5000 a fbus 14005 WESTWING 500.0 0 0.0 1 1 605000
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2018 Heavy Summer Detailed Planning Case
L 20 Arizona Voltages (230 kV) | 20 EHV Voltages (500 kV)
Qe 8
0
0.50 0.50
10.0 0.0 10.0
Time( sec ) . Time( sec ) .
é 0.5000 a vbus 14231 WESTWNGW 230.0 ] 00 1 1 é 0.5000 a vbus 14001 FOURCORN 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14221 PPAPS W 230 .0 0 0.0 1 1 1.2000 Q.5000 a vbus 14003 NAVAJO 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14203 CASGRAPS 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
08300 a4 vbus 14230 VERDE N 230 ¢ o 1 L 1.2000 5000 & vbus 2 8 MCCULLGH 5001 0.0 ] 1 1 2000
0.5000 a vbus 15230 RUDD 230.0 Q 0.0 1 1 1.2000 0.5000 a vbus 15011 K 500.0 0 0.0 1 1 1.2000
0.5000 a vbus ] 5 WESTWINGC 500.C o 0.0 1 1 1.20C0
Rotor Angles Frequencies (500 kV
120.00 g 60.50_ 4 ( )
N
Wy ¥r ===
e e = $
-120.00 59.50 _
0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a 14 CHOLLA4 22.0 0 Q.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 0 0.0 1 1 60. 5000
-120.0000 a ang 14914 FCNGN4CC 22 0 0 0.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1
Jaoo0e aE 00h Miwmi sis o 2R Sono0n fwe IR Rtiiaen o 221 ,
R0 s e ween 128 8 85 1 1 B 230002 Mz 1% wSinc oo o LRI %
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV) EHV Voltages (500 kV)

1.20 1.20

Time( sec ) . Time( sec ) .
0.5000 2 vbus 14231 WESTWNGW 230.0 0 0.0 1 ) 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 0 0.0 1 1 1.
0.5000 a vbus 14221 PPAPS W 230.0 0 0.0 13 1 1.2000 0.5000 a vbus 14003 NAVAO 500.0 o 0.0 1 1 1.2
0.5000 a vbus 14203 CASGRAPS 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVI 00.0 0 0.0 1 1 1
35000 2 vhus 14230 VERDE N 2308 o 6.0 1 1 1.2000 05000 & vhus 26048 CCLTL 00 0 1) i 1 1
0.5000 a wvbus 15230 RUDD 230.0 0 0.0 1 i 1.20¢ 0.5000 a vbus 15011 0 0 0.0 1 1 1
0.5000 a vbus 14005 0 0 0.0 1 ] 1

Rotor Angles Frequencies (500 kV)

% A A
05
v
e al
N 4 -+ $ l
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 50C.0 [ 0.0 1 1 60. 5000
-120.0000 a ang 14914 FCNGN4CC  22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJO 500.0 0 0.0 i 1 60.5000
- a ang 15981 NAVAJO 1 26.0 Q 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 [ 0.0 1 1 60.5000
a o ansy 14931 PALOVRDIL 24 ¢ [ o 1 11200000 B9 5000 & fhus 26048 NCCULLGH 5000 o a0 ] 1 B0 5000
a ang 14964 YUCCACT4 13.8 ] 0.0 ] 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 0 0.0 1 1 60,5000
a ang 14867 WPCC5CTZ  15.0 [ 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 0 0.0 b3 ] 60.5000
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2018 Heavy Summer Detailed Planning Case

EHV Voltages (500 kV)

1.20 1.20

Arizona Voltages (230 kV)

By T

Time( sec ) . .
0.5000 & vbus 14231 WESTWNCW 230.0 0 0.0 1 1 1.2000 ] 0.0 1 1
0.5000 a vbus 14221 PPAPS W 230.0 4] 0.0 1 1 1.2000 0 0.0 1 1
0.5000 a vbus 14203 CASGRAPS 230.0 [+ 0.0 1 1 1.2000 0 0.0 1 t
DOS0ON  vbus 14230 VERDE N 2300 o o L 1 1.2000 o0 1 |
0.5000 a vbus 15230 RUDD 230.0 4] 0.0 1 1 1.2000 g g g ll }
120.00 Rotor Angles £0.50 Frequencies (500 kV)
Oy =
— —
" e e
+ =+ 4
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 2] 0.0 1 1 60.5000
-120.0000 a ang 14914 FCNGCN4CC 22,0 [ 0.0 ] 1 120.0000 59.5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 60.5000
-1 0000 a ang 15981 NAVAJO 1 26.0 0 0.0 I 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 605000
12 D0 B 14034 PALOVRDI 24 .0 8] 0.0 1 11260000 54 5000 1 fbus 26048 NMCCULLGH 500 o oo ! ! GO 5000
120.0000 a ang 14964 YUCCACT4 13.8 0 0.0 1 1 120.0000 59.5000 a fbus 15011 .0 0 0.0 1 1 60. 5000
-120.0000 a ang 14967 WPCCS5CTZ  15.0 0 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 5C0.C 0 0.0 1 1 605000
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV)

EHV Voltages (500 kV)

1.20 1.20
0.50 0.50_
0.0 10.0 10.0
Time{ sec ) . Time( sec ) .
14231 WESTWNGW 230.0 [+ 0.0 1 1 0.5000 a vbus 14001 FOURCORN 500.0 Q 0.0 1 1 . 2000
14221 PPAPS W 230.0 o o0 1 1 05000 a vbus 14003 NAVAJO 500.0 [ 0.0 1 1 1.2000
é 1429? CASQM 23q ,D 0 q 0 1 1 9 5909 a vbus 15021 PAL:OVRDE ‘59\? 0 9 o 9 1 1 1 3090
14230 VERIE N 230 0 .0 1 ] Co500Y 3 vhus 26048 MCCHLLGH 5000 G O | i 12000
15230 RUDD 230.0 0 c.0 1 1 0.5000 a vbus 15011 KYRENE 500.0 0 0.0 1 1 2000
0.5000 & vbus 14005 WESTWING 500 .0 0 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV
120.00 g 60.50_- 14 ( )
| =]
o gg&ﬁfj;:f:ig:::i&fg: =t
A\ . ; +
-120.00 : 59.50
10.0 10.0
Time( sec ) Time( sec ) .
-120.0000 a 14903 LI 22.0 0 c.0 1 1 120.0000 fbus 14001 FOURCORN 500.0 0 0.0 1 1 60. 5000
-120 0000 a ang 14914 FCNGN4CC  22.0 [ 0.0 1 1 120 0000 fbus 14003 NAVAJO 500.0 0 0.0 1 1 60. 5000
- 12 ang 15981 NAVAJO 26.0 0 0.0 1 1 120.0000 fbus 15021 PALOVRDE 500.0 4] 0.0 1 1 80. 5000
12 DA g 14931 PALOVEDL 24 .0 { 1 1120, 0000 o fhus 26048 MCCULLGH 5000 0 0.0 | | B0 5000
- 121 0 a ang 14964 YU 4 13.8 Q 0.0 1 1 120.0000 0 a fbus 15011 KYRENE 500.0 [+ 0.0 ] 1 60, 5000
-120 0000 a ang 14967 WPCCSCT2  15.0 Q 0.0 1 1 120.0000 fbus 14005 WESTWING 500.0 o 0.0 1 1 60. 5000
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV) EHV Voltages (500 kV)

1.20

1.20

= ==
ﬂ[

0.0 10.0
Time( sec )

0.50

0.5000 a vbus 14231 WESTWNGW 230.0 0 0?0 1 1 0.5000 a vbus 14001 FOURCORN 500.0 0 0.0 1 1 2000
0.5000 2 vbus 14221 PPAPS W 23C.0 0 0.0 1 1 1.2000 0.500C a vbus 14003 NAVAJO 500.0 0 0.0 1 1 2000
a vbus 14203 .0 ] 0.0 1 1 1.2000 0.5000 a vbus 15021 P 500.0 0 0.0 1 1 2000
~ vhus 14230 VERRE X 230 € Q G 1 1 12000 0500 4 vhus 26048 WCCUELGH 5000 o 1 1 2000
é a vbus 15230 RUDD 230 0 00 1 i é 0.5000 a vbus 15011 KYRENE 500.0 0 00 1 1 . 2000
0.500C a vbus 14005 WESTWING 500.0 0 0.0 1 1 . 2000
Rotor Angles Frequencies (500 kV)
120.00 60.50
{j : A
'S
/\ e ey $
-120.00 59.50
10.0 . 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 5000 0 0.0 1 1 60. 5(
-120.0000 a ang 14914 FCNGN4CC  22.0 o 0.0 1 1 1200000 59.5000 a fbus 14003 NAVAJQ 500.0 4] 0.0 1 1 605000
-120.0000 a ang 15981 NAVAJO 1 26.0 o 0.0 1 1 120.0000 59,5000 a fbus 15021 PALOVRDE 500 O 0 0.0 1 1 80. 5
T 14931 PALOVRBL 24,0 3] 4] L 11260000 89 5000 & rhus 26048 MOCULLGH 500 60 o 0.0 ] i B0 5000
ang 14964 YUCCACT4 13.8 0 0.0 1 1 120,0000 59.5000 a fbus 15011 KYRENE 50C.0 0 0.0 1 1 60.5000
ang 14967 WPCCS5CT2 15.0 o 0.0 1 1 120.0000 §9.5000 a fbus 14005 WESTWING 500.0 ] 0.0 1 1 605000
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2018 Heavy Summer Detailed Planning Case

! 20 Arizona Voltages (230 kV) | 20 EHV Voltages (500 kV)

Time( sec ) . Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 vbus 14001 IRCORN [+ 0 0.0 1 1 1.2000
0.5000 2 vbus 14221 PPAPS W 230.0 [ 0.0 1 1 vbus {4003 NAVAJO 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14203 CASGRAPS 230.0 ] 0.0 1 1 vbus 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
NS00 A vbus 14230 VERBE N 2300 o o0 1 1 wvbis 26048 MCCULLGH 500.0 { i) t i 12000
0.5000 a vbus 15230 RUDD 230.0 4] 0.0 1 1 vbus 15011 KYRENE 500.0 [+ 0.0 1 1 1.2000
vbus 14005 WESTWING 500.0 0 0.0 ¥ ] 1.2000
120.00 Rotor Angles 6050 Frequencies (500 kV)
% ﬁ%@ R Ba
<
ade
/\ . :
¢
Time( sec ) . Time( sec ) .

-120.0000 a ang 14503 CHOLLA4 22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 0 0.0 1 1

~120.0000 a ang 14914 FCNGN4CC  22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1

-120.0000 a ang 15981 NAVAJO | 26.0 0 0.0 1 1 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1

1200007 o g 14931 PALOVRIDL 24.0 o o 1 1oz 54 4000 a4 fhus 26048 MCCULLGH 5000 ¢} 0.0 1 |

-120,0000 a ang 14964 YUCCACT4 13.8 0 0.0 1 1 120.0000 59,5000 a fbus 15011 KYRENE 500.0 0 0.0 1 1

-120.0000 a ang 14967 WPCCSCTZ2  15.0 0 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 0 0.0 1 1
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1.20

2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV)

Time( sec )

1.20

EHV Voltages (500 kV)

é G.5000 a vbus 14231 WESTWNGW 230.0 0 0:0 1 ] 1.2000
0.5000 a vbus 14221 PPAPS W 230.0 0 0.0 ] 1 1.2000
0.5000 a vbus 14203 CASGRAPS 230 0 0 0.0 1 1 1.2000
05000 A vbus 14230 VERDE N 233 O o o0 1 1 1.2000
0.5000 a vbus 15230 RUDD 230.C 0 0.0 1 1 . 2000

vbus 1005 WESTWING 500.0 1.2000

Rotor Angles Frequencies (500 kV

120.00 g 60.50_- 4 ( )
Tl
N\ +
-120.00 59.50
10.0
Time( sec ) . Time( sec ) .

-120.0000 a ang 14903 CHOLLA4 22.0 Q 0.0 1 1 59.5000 a fbus 14001 FOURCORN 500.0 [+ 0.0 [} 1 60.5000
-120.0000 a ang 14914 FCNGN4CC  22.0 0 0.0 1 1 59 5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 15981 NAVAJC 1 26 Q 0 0.0 ] 1 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 ) 1 60. 5000
12 3o g 14931 PALOVRDI  24.0 0 Q.0 1 L 59 5000 @ Fhus 26048 MCCULLGH 500.0 8] n.¢ i 1 GO 5000
-120.0000 a ang 14964 YUCCACT4 13.8 Q 0.0 1 1 59.5000 a fbus 15011 KYRENE 500.0 0 0.0 1 1 6C. 5000
-120.0000 a ang 14967 WPCCS5CT2 15,0 0 0.0 1 1 é 59.5000 a fbus 14005 WESTWING 500.C 0 ¢.0 1 1 60 5000
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV)

EHV Voltages (500 kV)

1.20
By
el
0.50
0.0 10.0 10.0
Time( sec ) . Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 4] 0.0 1 1 FOURCORN™ 500. 0 0 0.0 1 1 1.2000
0.5000 a wvbus 14221 PPAPS W 230.0 0 0.C 1 1 NAVAJO 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14203 CASGRAPS 230.0 0 0.0 1 1 PALOVRDE 500.0 0 0.0 1 1 1.2000
55000 & vbus 14230 VERDE N 2230 & o 0.0 1 ] MCCULLGH 500.0 &G BEE 1 1 12000
@ 0.5000 a vbus 16230 RUDD 230.0 0 0.0 1 1 KYRENE 500.Q 0 0.0 i 1 1.2000
WESTWING 500.0 0 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV
120.00 g 60.50_ ' 4 ( )
A
.- —J A
whe.
-120.00 59.50
10.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 120.0000 FOURCORN 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 14914 FCNGN4CC  22.0 0 0.0 1 120.0000 NAVAIQ 500.0 ¢ 0.0 ] 1 60 8000
- 0 a ang 15981 NAVAID 1 26.0 0 0.0 1 120.0000 PALOVRDE 500.0 0 0.0 1 1 60.5000
DA aug 14031 PALOVRDL 24 O { 0.0 1 1200000 MO LGH 5000 o [t ] ] B0, 8000
C a ang 14964 YUCCACT4 13.8 0 0.0 1 120.0000 RENE 500.0 0 0.0 1 1 60.5000
00 a ang 14967 WPCC5CT2  15.0 0 0.0 1 1260000 WESTWING 500.0 o 0.0 1 1 60. 500
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV) L 20

EHV Voltages (500 kV)

R A |

10.0 0.0 10.0
Time( sec ) . Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 [+ 0.0 1 [} 1.2
0.5000 a vbus 14221 PPAPS W 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 o 0.0 1 1 £.2000
0.5000 a vbus 14203 CASGRAPS 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 [+ 0.0 1 1 1.2000
05000 & vhus 14230 VERDE N 230 0 O G.0 1 1 1.2000 Q.5000 & vbus 26048 NOCULLAGH 5060 2 1 1 1 2008
é 0.5000 a vbus 15230 RUDD 230.0 0 0.0 1 1 1.2000 é 0.500C a vbus 15011 KYRENE 500.0 0 0.0 ] ] 1.2000
0.5000 a vbus 14005 WESTWING 500.0 0 c.0 1 1 1.2000
Rotor Angles Frequencies (500 kV
120.00 8 60.50_ °d ( )
. A A
L«
-120.00 59.50
0 10.0 . 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 0 0.0 1 1 80. 5¢
-120.0000 a ang 14914 FCNGN4CC  22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJO 500.0 4] 0.0 1 1 60.5000
-120.0000 a ang 15981 NAVAJO 1 28.0 0 0.0 1 1 1 0000 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 605000
120.0000 7 ;g 14931 PALOVRDI  24.C o oL 1 I 1200000 595000 & Thus 26048 MCCULLOH 500.0 4] ¢.0 1 1 B0 5000
-120.0000 a ang 14964 YUCCACT4 13.8 0 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 0 0.0 1 1 60.5000
-120,0000 a ang 14967 WPCCSCT2 15,0 [ 0.0 1 1 120.0000 é 59.5000 a fbus 14005 WESTWING 500.C 0 0.0 1 1 60 5000
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
Updated by SRP,APS,WAPA,SWIC,TEP
Page 1
sm18%¥13b_b620_NAVAJO_MOENKOPT_500_cktl.chf C:\Plot
@ PHX 171-694 (SR-06) APS (04/11/14) JS 133887 224 REV.B
Fri Mar 28 12:43:20 2014




2018 Heavy Summer Detailed Planning Case
120 Arizona Voltages (230 kV) ! 20 EHV Voltages (500 kV)
=l
0.50
0.0 10.0 . 10.0
Time( sec ) . sec ) .
vbus 14231 WESTWNGK 230.0 0 0.0 1 1 1.2000 N 00 FOURCORN 500 0 0.0 1 1 1.2000
vbus 14221 PPAPS W 230.0 o 6.0 1 1 1.2000 NAVAJO 500.0 [ 0.0 1 1 2000
é 0 a vbus 14203  CASCRAPS 230.0 0 00 1 1 1.2000 PALOVRDE 500.0 a 00 1 1] 2000
P vbus 12230 VERDE N 23030 O 0.0 1 ] 1.2000 MCCULLGH 560G, 0 4] [ae | H 2000
vbus 15230 RUDD 230.0 0 0.0 1 1 1.2000 KYRENE 500.0 0 0.0 1 I . 2000
WESTWING 500.0 [} 0.0 1 1 . 2000
Rotor Angles Frequencies (500 kV
120.00 g 60.50_ - °d ( )
v 4
L
A
o &Fh A
+ e 4
-120.00 59.50
0.0 10.0 0.0 10.0
Time( sec ) . Time ( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 Q 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 V] 0.0 1 ] 60. 5000
-120:0000 a ang 14914 ECNCN4CC  22.0 ) 0.0 i 1 120.0000 59.5000 a fbus 14003 NAVAJO 500.0 43 0.0 1 1 605000
-120 0000 a- ang 15981 NAVAJO 1 26.0 o 0.0 1 1 120.0000 59,5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 605000
1200003 » ang 14931 PALOVRDY 24 ¢ { o 1 L 120.0000 59 5000 o fhus 26048 MCCULLGH 500,41 o ne i | G0 5000
-120.0000 a ang 14964 YUCCACT4 i3.8 k) 0.0 1 1 120.0000 59.5000 a fbus 15011 K IE 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 14967 WPCCSCT2 - 15.0 4] 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 [ 0.0 1 1 60. 5000
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV) | 20

1.20 EHV Voltages (500 kV)

Time( sec ) . Time( sec ) .
0.5000 a vbus 1423} WESTWNGW 230 .0 0 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 0 0.0 1 1 . 2000
0.5000 a vbus 14221 PPAPS W 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 ] 0.0 1 1 2000
0.5000 a vbus 14203 CASGRAPS 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 2000
Q5000 & vhus 14230 VERDE N 2300 i G0 1 1 12000 5000 a  vbus 26048 MCCLLLGIL 500.0 0 4] 1 1 2000
0.5000 a vbus 15230 RUDD 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 0 0.0 [} 1 2000
0.5000 a vbus 14005 WESTWING 500.0 0 0.c 1 1 2000

Frequencies (500 kV)

Rotor Angles
A
120.00 ( A A A A A A 60.50
&3 b »
)
Q
>0 —| <
X : .
N 4 }
-120.00 59.50
0 10.0 0.0 10.0
Time( sec ) : . Time( sec ) .
14903 CHOLLA4 22.0 [+] 0.0 1 1 120.0000 50.5000 a fbus 14001 FOURCORN 500.0 0 0.0 1 1 60.5000
14914 FCNGN4CC  22.0 0 0.0 1 1 120 0000 59.5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 605000
15981 NAVAJO 1 26 0 0 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 60. 5000
14031 ALOVRDT 24 .0 0 o 1 11200000 595000 a fhus 206048 MCOULLGH 500 .0 o o 1 i B 5000
14964 YUCCACT4 13.8 0 00 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 0 00 1 1 60.5000
14967 WPCC5CTZ  15.0 0 0.0 1] 1 120, é 59.5000 a fbus 14005 WESTWING 500.0 0 0.0 1] 1 605000
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2018 Heavy Summer Detailed Planning Case
1 20 Arizona Voltages (230 kV) 1 20 EHV Voltages (500 kV)
0.50 0.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
. vbus 14231 WESTWNGW 230 .0 0 0.0 1 1 1.2000 0.5000 a vbus 14001 0 0.0 1 1 1.2000
vbus 14221 PPAPS W 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14003 (] 0.0 1 1 1.2000
0 vbus 14203 CASGRAPS 230 O 0 0.0 1 1 1.2000 0.5000 a vbus 15021 0 0.0 1 1 1.2000
G50 2 vbus 142320 VERDE N 2300 <o 0.0 1 1 1.2000 0.5000 & b 26048 0 o 1 1 1 2000
é 0.5000 a vbus 15230 RUDD 230.0 0 0.0 1 1 1.2000 % 0.5000 a vbus 15011 'RENE 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 0 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV
120.00 g 60.50_- 4 (5 )
I
-120.00 59.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 0 0.0 1 1 60.50
-120.0000 a ang 14914 FCNGN4CC  22.0 0 0.0 1 1 1200000 59 5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 15981 NAVAID 1 26.0 0 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 60.5000
1200000 & ang 14931 PALOVEDL  24.0 0 o 1 1120, 0000 59 3000 a fhus 26048 MCCULLUH 500 .0 I8 o 1 1 B0 EO00
-120.0000 a ang 14964 YUCCACT4 13.8 4] 0.0 1 1 120.00C0 59,5000 a fbus 15011 KYRENE 500.0 [s) 0.0 1 1 80.5000
-120.0000 a ang 14967 WPCC5CT2 15,0 0 0.0 1 I 120.0000 59.5000 a fbus 14005 WESTWING 500.0 0 0.0 1 1 60.5000
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV)

e RoaPpn

1.20 EHV Voltages (500 kV)

0.50
0.0 10.0 .0
Time( sec ) . .
vbus 14231 WESTWNCW 230.0 0 0.0 1 1 1.2000 14001 FOURCORN 500.0 [+ 0.0 1 1 1.2000
vbus 14221 PPAPS W 230 .0 0 0.0 1 1 1.2000 14003 NAVAJO 500.0 0 6.0 1 1 1.2000
vbus 14203 CASGRAPS 230.0 0 0.0 1 1 1.2000 15021 PALOVRDE 500.0 Q 0.0 1 1 1.2000
3 vbus 14230 VERRE N 230 O o 0.0 1 1 1.2000 206648 WCCLLLGH 5600 a 1 1 12000
é vbus 15230 RUDD 230.0 o 0.0 1 1 1.2000 15011 KYRENE 50C.0 o] 0.0 [} 1 1.2000
14005 WESTWING 500.0 0 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV)
120.00 60.50
/I\ i
R/ S~
s i
-120.00 59.50
0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 120 59.5000 a fbus 14001 FOURCORN 500.0 4] 0.0 1 1 60. 5000
-120.0000 a ang 14914 FCNGN4CC  22.0 0 6.0 1 1 120.0000 59 5000 a fbus 14003 NAVAJD 500.0 3] 0.0 1 1 60 5000
-120.0000 a ang 15981 NAVAIG 1 26.C ) 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 60.5000
S120.0000 A ang 14931 DAOVRDL 24 © o ool 1 11200550 50 5000 & fhu 26048 MCCULLGH 500.0 ( 0.0 1 ] B0, 5000
-120.0000 a ang 14964 YUCCACT4 13.8 0 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 c 0.0 1 1 60.5000
-120.0000 a ang 14967 WPCCSCT2  15.0 [+ 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.C i) c.0 1 1 60. 5000
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV) EHV Voltages (500 kV)

1.20

—l—

Time( sec ) . Time( sec )
0.5000 a vbus 14231 WESTWNGW 230.0 [ 0.0 1 1 .2000 vbus 14001 FOURCORN 500.0 0 0.0 1 1 2000
0.5000 a vbus 14221 PPAPS W 230.0 0 Q.0 1 1 1.2000 vbus 14003 NAVAJO 500.0 0 0.0 1 1 . 2000
0.5000 a vbus 14203 CASGRAPS 230.0 0 0.0 1 1 208 vbus 15021 PALOVRDE 500.0 0 0.0 1 1 2000
25000 & vbus 14220 VERDE N 230 O o 0.0 1 | 1.2000 a  vhus 26048 HCCULLGH 500 0 4] { t 2000
0.5000 & vbus 15230 RUDD 230.0 0 0.0 1 1 1.2000 vbus 15011 KYRENE 500.0 0 0.0 1 1 2000
vbus 14005 WESTWING 500.0 ] 0.0 b 1 . 2000
120 00 Rotor Angles 60.50 Frequencies (500 kV)
IR el - N
7
\77 ey R L
(\ NP [ I
Time( sec ) . Time( sec ) .
-120.000C & eang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 0 0.0 1 1 605000
-120.0000 a ang 14914 FCNGN4CC 220 9] 0.0 1 1 120.0000 59 5000 a fbus 14003 NAVAJO 500.0 ] 0.0 1 1 60.5000
- a ang 15981 NAVAJO 1 28.0 0 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 605000
. B ang 14931 PALOVRDL 24,0 o 0.0 1 11200000 50 5000 4 rhus 25048 (. GH 5000 G 2] 1 1 605000
- a ang 14964 YUCCACT4 13.8 0 0.0 1 1 120.0000 59.5000 a fbus 15011 E .0 0 0.0 1 1 60.5000
-120.0000 a ang 14967 WPCCSCT2  15.0 s} 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 0 0.0 1] 1 605000
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2018 Heavy Summer Detailed Planning Case
| 20 Arizona Voltages (230 kV) L 20 EHV Voltages (500 kV)
O
0.50 0.50 : ]
10.0 0.0 10.0
Time( sec ) . Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 1 1 ¢} 0 0.0 1 1 2000
0.5000 a vbus 14221 PPAPS W 230.0 [ 0.0 1 1] 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 o 0.0 1 1 2000
0.5000 a vbus 14203 CASGRAPS 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 0 6.0 1 1 2000
05000 » vhus 14230 VERDE N 230 € & o 1 1 2000 5000 a  vhus 26048 ICCULLGH 506G i 1 1 2000
% 0.5000 a vbus 15230 RUDD 230.0 0 0.0 1 1 % 0.500C a vbus 15011 KYRENE 500.0 0 0.0 1 1 2000
0.5000 a vbus 14005 WESTWING 500.0 0 0.0 1 1 L2000
Rotor Angles Frequencies (500 kV
120.00 8 60.50_~ 1 o3 ( )
7 A\ " ‘
A i
N
s .
-120.00 59.50 :
0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 Q 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 4] 0.0 [} 1 60. 5
-120.0000 a ang 14914 FCNGN4CC  22.0 0 6.0 i | 120.0000 59.5000 a fbus 14003 NAVAJOQ 500.0 0 0.0 1 1 60. 5000
- 12 a ang 15981 NAVAJO 1 260 Q0 0.0 ] | 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 605000
2 oA 141931 PALOVEDL 240 1) a0 1 L 120.0000 595200 @ - fbus 26048 MCCULLGH 5000 o o 1 ] B0, 5000
14964 YUCCACT4 13.8 0 0.0 [} 1 '120.00C0 59.5000 a fbus 15011 KYRENE 500.0 0 0.0 ] 1 605000
é 14967 WPCCSCT2 15,0 [ 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 0 6.0 1 1 60. 5000
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2018 Heavy Summer Detailed Planning Case
| 20 Arizona Voltages (230 kV) | 20 EHV Voltages (500 kV)
I
!
10.0 : 10.0
. Time( sec ) .
0 0.0 1 1 1.2000 0.5000 a2 vbus 14001 FOURCORN 500.0 0 0.0 1 1 1.2000
] 0.0 1 1] 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 0 0.0 1 1 1.2000
0 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
& 1 ] 1.2000 G GG a0 vhus 26048 MCCULLGH 50G.0¢ i) G 1 t 1.2000
0 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 0 0.0 1 1 1.2000
é 0.5000 a vbus 14005 WESTWING 500.0 0 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV
120.00 g ‘ 60.50.- =9 ( )
T/ PN
A i
\/-'-4
-120.00 59.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 C.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 0 0.0 1 1 80. 5¢
-120.0000 a ang 14914 FCNCN4CC 22,0 0 0.0 1 1 120.0000 59.5000 a  fbus 14003 NAVAIG 500.0 0 0.0 1 1 605000
—IZQ.QQUQ a ang ‘?8181 .!A}IMO\l 7‘6 9 Q 90 1 1 129‘ 0999 §g 5(% (a {bus Vlggz'i PA‘!.QI}IRPE 502 R 9 o] 9 1 1 FQ /50}%9
B3GR s i idceh WM G 6 80 1 1 130.0000 $9.50004 fous 1001 kikig Sbl0 o 86 1 1 800
-120.0000 a ang 14967 WPCCSCT2 15.0 o 0.0 1] 1 126.0000 59.5000 a fbus 14005 WESTWING 500.0 0 0.0 b 1 60. 5000
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV) EHV Voltages (500 kV)

1.20

0.50~___ll
0.0

Time( sec ) . Time( sec ) .
vbus 14231 WESTWNGW 230.0 0 C.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 0 0.0 1 1 . 2000
vbus 14221 PPAPS W 230.0 0 0.0 1] 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 0 0.0 1 1 2000
vbus 14203 CASGRAPS 230.0 o 0.0 I3 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 4] 0.0 1 1 2000
A vhus 14220 VERDE N 230 0 isd o 1 1 1.2000 0000 v vbus 26048 MCCULLGH 800 .0 () 2 1 ) 2000
vbus 15230 RUI 0 0.0 1 1 2000 0.5000 a vbus 15011 KYRENE 500.0 k4] c.c 1 1 2000
0.5000 a vbus 14005 WESTWING 500.0 D 0.0 1 i 2000

120.00 Rotor Angles 60.50 Frequencies (500 kV)
;/\ LA
H§77 N &
\/ 4
- !

Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 0 0.0 [} 1 60.5000
-120 0000 a ang 14914 FCNGN4CC  22.0 o] 0.0 1 1 120.0000 59 5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 605000
-120.0000 a ang 15981 NAVAJO 1 26.0 0 0.0 1 i 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 [} 0.0 1 1 60. 5000
126 000G g 14931 PALOVRRI 24 O o o 1 1 126.0000 59,5000 & fbus 26048 NMCCULLGH 50040 8] 0.0 1 t 6. 5000
-120.0000 a ang 14964 CACT4 13.8 0 0.0 1 1 120.0000 59 a S 15011 KYRENE 500.0 [} 0.0 1 1 60. 5000
-120.0000 a ang 14967 WPCC5CT2  15.0 o 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 0 0.0 1 1 60. 5000

2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
Updated by SRP,APS,WAPA,SWTC, TEP

Page 1

sm18#13b_620_PALOVRDE_RUDD_500_ckt1.chf C:\Plot

@ PHX 171-694 (SR-06) APS (04/11/14) JS 133887 232 REV.B
Fri Mar 28 12:43:42 2014




2018 Heavy Summer Detailed Planning Case

7
1 20 Arizona Voltages (230 kV) 1 20 EHV Voltages (500 kV)
G
0.50 50
6] 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
0.5000 8 vbus 14231 WESTWNCW 230.0 0 0.0 1 1 0.5000 a vbus 14001 FOURCORN 500.0 0 0.0 1 1 1.2000
é 0.5000 a vbus 14221 PPAPS W 230.0 0 0.0 1 1 é 0.5000 a vbus 14003 NAVAJO 500.0 o 0.0 1 ] 1.2000
0.5000 a vbus 14203 CASGRAPS 230.0 0 0.0 1 1 0.5000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
05000 n vhus 14230 VERDE N 230 .0 0 1 1 0.5000 & vhus 26048 MCCULLGH 500.0 { o 1 1 12000
0.5000 a vbus 15230 RUDD 230.0 0 0.0 1 1 0.5000 a vbus 15011 K IE 500.0 0 0.0 i 1 1.2000
0.5000 a vbus 14005 WESTWENG 500.0 0 0.0 1 1 1.2000
_ Rotor Angles Frequencies (500 kV
120.00 g 60.50_ 4 ( )
v 4 A ) = oo
/ R\7 e e L
el
G ‘ R EDNEL)
-120.00 59.50
0 : 10.0 0.0 10.0

Time( sec ) . Time( sec )

-120.0000 & ang 14503 CHOLLA4 22.0 4 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 o 0:0 1} 1 0. 5000
-120.0000 a ang 14914 FCNGN4CC  22.0 0 0.0 1 1 120 59.5000 a fbus 14003 NAVAIO 500.0 o 0.0 1 1 60.5000
0000 a ang 15981 NAVAJO 1 26.0 0 00 1 1 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 60 5000
aoang 14031 PALOVRDI  24.0 &} og 1 89,6000 2 rbus 26048 MCCULLGH 500.0 Q e 11 805080

- a ang 14964 YUCCACT4 13.8 0 0.0 1 1 §9.5000 2 fbus 15011 B [+ 0.0 1 1 60.5000
-120.0000 a ang 14967 WPCCS5CT2  15.0 o 0.0 1 1 59.5000 a fbus 14005 WESTWING 500.0 0 00 1 1 60 5000
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV) EHV Voltages (500 kV)

1.20

c*k

0.50.

0.0 10.0
Time( sec )

vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 0 0.0 1 1 1.2000
14221 PPAPS W 230.0 0 0.0 1 I 1.2000 0.5000 a vbus 14003 NAVAIO 500 .0 ) 0.0 1 1 1.2000
14203 CASG 0 0 0.0 1 1 1 0.5000 a vbus 15021 PALOVRDE 500.0 D 0.0 1 1 1.2000
+ vhi 14230 VERDE N 230 6 o .0 1 ! 1.2000 Q.800C 2 vbus 26048 NMCCULLGH 5000 G 0 ] b 1. 2000
vbus 15230 RUDD 230.0 0 Cc.0 1 1 1.2000 0.5000 a wvbus 11 KYRENE 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 0 0.0 1 1 1.2000
120.00 Rotor Angles 6050 Frequencies (500 kV)
» I\
// e M
\§\7 ]
.
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 ° 0.0 1 1 120.0000 59 .5000 a fbus 14001 FOURCORN 500.0 0 0.0 1 1 80.5000
-120 0000 a ang 14914 FCNGN4CC 22 O 0 0.0 1 1 120.0000 59 5000 a fbus 14003 NAVAJO 500.0 Q 0.0 1 1 605000
-120.0000 a ang 16981 NAVAJO 1 26.0 [e) 0.0 1 1 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 60. 5000
L GOOT a ang 14931 PALOVRDL  24.0 o ] 1 112002300 39 5000 a4 fhus 26048 MOCULLGH G000 o} 0.0 L i 605000
-120.0000 a ang 14964 YU 4 13.8 0 0.0 1 1 120.0000 59 5000 a fbus 15011 KYRENE 500.0 0 0.0 1 1 60.5000
-120.000C a ang 14967 WPCCSCT2  15.0 c 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 ] 0.0 1 1 605000
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2018 Heavy Summer

Arizona Voltages (230 kV)

EHV Voltages

Detailed Planning Case

(500

kV)

1.20 1.20
=
L= |
0.50 0.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
vbus 14231 WESTWNGW 230.0 [+] 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 0 0.0 1 1 2000
vbus 14221 PPAPS W 230. 0 0.0 i t 1.2000 5000 a vbus 14003 NAVAJO 500.0 0 0.0 1 1 1.2000
vbus 14203 CASGRAPS 230 0 0 0.0 1 1 0.5000 a vbus 15021 PALOVRDE 500.0 [ [+N] 1 1 1.2000
o vbus 1423 VERDE X 2300 G 1 ] LS000 A vhus 26048 MCCULLCH 50C.0 o ANY) 1 1 12000
vbus 15230 RUDD 230.0 ] 0.0 1 1 .5000 a vbus 15011 E 500.0 0 6.0 [} 1 1.2000
% 0.5000 a vbus 14005 WESTWING 500.0 0 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV
120.00 g 60.50_ " °4 ( )
AL P ary
b .
- A ol
-120.00 59.50
10.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 59,5000 a fbus 14001 ORN 5000 0 0.0 t 1
-120.0000 a ang 14614 FCNGN4CC  22.0 Q 0.0 1 59 5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1
-1 any 15981 NAVAJO 1 26.0 0 0.0 1 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1
1 g 14031 PALOVRDI 2413 ¢ & 1 335000 a fhas 26048 MCCULLGH 500.0 & o 1 ]
-1 ang 14964 YUCCACT4 13.8 0 0.0 1 59.5000 a fbus 15011 KYRENE 500.C 0 0.0 1] t
-120.0000 a ang 14967 WPCCS5CT2 150 [+ 0.0 1 5000 a fbus 14005 WESTWING 500.0 0 0.0 1 1
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2018 Heavy Summer Detailed Planning Case
| 20 Arizona Voltages (230 kV) 1 20 EHV Voltages (500 kV)
G
= J
1]
0.50 0.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
é 14231 IGW 0 0 0.0 1 1 1.2000 é 0.5000 a vbus 14001 FOURCORN 500.0 0 0.0 1 1 1.2000
14221 PPAPS W 230 [ 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 [ 0.0 1 1 1.2000
14203 CASGRAPS 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 0 0.0 I3 1 1.2000
14230 VERDE N 23 O 1 1 12000 05000 a  vbus 26048 HCCULIGH 5C0.0 G (AN { i 1.2000
152 RUDD 0 0 0.0 1 13 1.2000 0.5000 a vbus 15011 00.0 0 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 0 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV
120.00 8 60.50_ o ( )
N + + d
-120.00 59.50
6] 10.0 . 10.0
Time( sec ) . Time( sec ) .
e me  MER cowbe Bo 0 00 11 e 0000 e M ThANmeIed o o0 11 3%
120.0000 a ang 15981 NAVAJO 1 26.0 0 0.0 1 1 120.0000 5@ 5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 60.5000
1200000 & ang H1031 PALOVRDL 24 © ¢ a.0 L I 120.0000 59 5000 a  thus 26048 MCCULLGH 300 ¢ ; 0.0 1 1 80, 5000
-120.0000 a ang 14964 13.8 0 Q.0 1 1 120.0000 59 5000 a fbus 15011 KYRENE 500.0 0 0.0 1 1 605000
-120.0000 a ang 14967 WPCC5CT2  15.0 0 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 0 0.0 1 1 60. 5000
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV) EHV Voltages (500 kV)

1.20

. Time( sec ) .
[+ 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 0 0.0 1 [} .2000
4] C.0 ] 1 1.2000 0.6000 a vbus 14003 NAVAJO 500.0 0 0.0 1 1 1.2000
0 0.0 1 1 1 2000 0.5000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
0 0.0 1 ] 1.2000 G.5000 & vbus 26048 MCCULLGH 506.0 & 1 1 12008
0 c.o 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 0 0.0 1 1 1.2000

120.00 Rotor Angles 60.50 Frequencies (500 kV)
%
o | | ™ |
J&ﬁx:=£h¢F::&z$ A
A o——A
e wde
- L T

Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA¢ 22.0 0 0.0 1 1 L 0000 59.5000 & fbus 14001 FOURCORN 500.0 0 0.0 1 1 60. 5000
-120.0000 a ang 14914 FCNGN4CC  22.0 0 0.0 1 1 0000 59.5000 a fbus 14003 NAVAJO 500.0 0 0.0 T 1 60. 5000
a ang 15981 NAVAJO 1 26.0 Q 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 4] 0.0 1 1 60. 5000
aoang 14031 PALOVRDIL 24 D 0 .0 1 1200000 595000 1 fbus 26048 MCCULLGH 5006 o I 1 1 BO A0
-120.0000 a ang 14964 YUCCACT4 13.8 Q 0.0 1 1 120.0000 59.500C a fbus 15011 KYRENE 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 14967 WPCCSCT2 15.0 0 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 0 0.0 1 1 60.5000
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV)

EHV Voltages (500 kV)

1.20 1.20
0.50 0.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 4] 0.0 [} 1 1.2000 - 0.5000 a vbus 14001 N Q 0.0 1 1 1.2000
0.5000 a wvbus 14221 PPAPS W 230.0 0 0.0 i b 1.2000 0.5000 a vbus 14003 NAVAJQ 500 0 0 0.0 1 1 1.2000
0.5000 a vbus 14203 CASGRAPS 230 0 0 0.¢ 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 50C.0 s} c.c 1 1 1.2000
U000 A4 vbus V4230 VERDF N 230 ¢ o Q 1 I 12000 Q.5000 a vbus 26048 MCCULLCH S00.0 ¢ O 1l 1 12000
% 0.5000 a2 vbus 15230 RUDD 23G.0 0 0.0 ] 1 1.2000 é 0.5000 a vbus 15011 (YRENE 500.0 0 0.0 1 1 1.2000
0.5000 a wvbus 14005 WESTWING 500.0 o 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV)
120.00 g 60.50_ - °d
N ===
%ﬁ A=A
ol ale
Ll
-120.00 59.50
0 10.0 . 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 4] 0.0 1 1 20 59.5000 a fbus 14001 Foul 500.0 0 0.0 1 1 80. 5
-120.0000 a ang 14914 FCNGN4CC  22.0 0 6.0 1 1 120.0000 59.5000 a fbus 1 3 NAVAJO 500.0 3] [ee) t 1 605000
-1260.0000 a ang 15981 NAVAJO 1 26.0 4] oo 1 1 120.000C 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 80 . 5000
12C0.0000 & g 14931 PALOVRDL  24.0Q 4 a.0 1 11220908 59 5000 n fhus 26048 MCCULLGH 500 0 4] 0o 1 1 605000
-120.0000 a ang 14964 YUCCACT4 13.8 2] 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500 .0 Q 0.0 1 1 60.5000
-120 0000 a ang 14967 WPCCSCT2  15.0 0 0.0 1 1120 0000 59.5000 a fbus 14005 WESTWING 500.0 c 0.0 1 1 8605000
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Arizona Voltages (230 kV)

2018 Heavy Summer Detailed Planning Case

EHV Voltages (500

1.20 1.20
i
0.50
0.0 10.0 10.0
Time( sec ) . sec ) .
0.5000 a vbus 14231 IGW 230.0 0 0.0 1 1 1.2000 14001 500.0 0 0.0 1 ] 1.2000
0.5000 a vbus 14221 PPAPS W 230.0 [+] 0.0 1 1 1.2000 14003 NAVAJQ 500 0 o] 0.0 1 1 1.2000
% - 0.5000 a vbus 14203 CASGRAPS 230.0 aQ 0.0 1 1 1.2000 15021 PALOYRDE 500.0 0 9.0 1 1 1.2000
D500 & vbus 14230 VERDE ¥ 230 .0 Q i L 1.2000 26048 MOCULLGH 5000 i 19 | 1 1 2000
0.5000 a vbus 15230 RUDD 23C.0 0 0.0 1 1 1.2000 15011 KYRENE 500.0 0 0.0 1 1 1.2000
14005 WESTRING 500.0 4] 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV
120.00 g 60.50_ 3 ( )
51¥g§3552:§§zz ra s A
ol .
} 4
-120.00 59.50
10.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 22.0 [+ 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 Q 0.0 ] 1 60.5000
-120.0000 a ang 14914 FCNGN4CC  22.0 Q 0.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 60.5000
~120.0000 a ang 15981 NAVAJO 1 260 Q 6.0 1 1 120.0000 59.5000 a fbus 5021 PALOVRDE 500.0 [} 0.0 1 1 605000
1200000 & ang 14931 PALOVRDY 24 .0 i 0.0 1 1 120.0000 59 5000 a fhus 26048 MOCULLGH 5000 4] .0 1 1] B0, 5000
-120.0000 a ang 14964 YUC 4 13.8 0 0.0 i t 120.0000 59.5000 a fbus 15011 KYRENE 500.0 C 0.0 1 1 80.5000
é -120.0000 a ang 14967 WPCC5CTZ 15.0 [ 0.0 1 1 120.0000 é 59.5000 a fbus 14005 WESTWING 500.0 [+ 0.0 1 1 805000
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV) EHV Voltages (500 kV)

1.20 1.20

Time( sec ) . Time( sec ) .
vbus 142 W 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 0 0.0 1 1 1.2000
vbus 14221 PPAPS W 230 0 ] 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0Q 0 0.0 1 1 1.2000
vbus 14203 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
vbus 14230 VERDE N 230 ¢ 1 ] 2000 25000 4 Vb 26043 UCCULLGH 560, ¢ O G 1 i 12000
vbus 15230 RUDD 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 0 0.0 1 1 1.2000
. 0.5000 a vbus 14005 WESTWING 500.0 4] 0.0 1 1 1.2000
120.00 Rotor Angles 6050 Frequencies (500 kV)
I | t —} E
ol e
L4t $
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 59.5000 & fbus 14001 "ORN 0 0.0 1 1 60. 5
-120.0000 a ang 14914 FCNGN4CC 22 0 0 0.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 15981 NAVAIO 1 26 0 [+ 0.0 1 1 120.0000 59.5000 a fbus 15021 P E 500 0 0.0 1 1 60. 5000
1200005 & ang 14931 PALOVRDE  24.0 Q o0 | 11200000 . 59 3000 & fhus 26048 MCCULLGH 500,50 8] 2.0 1] 1 GO A000
-120.0000 a ang 14964 YUCCACT4 13.8 0 0.0 1 1 120.0000 9.500C a fbus 15011 KYRENE 500.0 0 0.0 1 L 60.5000
-120.0000 a ang 14967 wPCCsCT2 15.0 0 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 5C0.C 0 0.0 1 1 60, 5000
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2018 Heavy Summer Detailed Planning Case
1 20 Arizona Voltages (230 kV) 1 20 EHV Voltages (500 kV)
¢
L™ ]
|
0.50 0.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
0.5 a vbus 14231 WESTWNGW 230.0 [+ 6.0 1 1 1.2000 0.500C a vbus 14001 FOURCORN §00.0 0 c.0 1 ! 1.2000
é 0.5000 a vbus 14221 PPAPS W 230.0 0 6.0 1 1 1.2000 é 0.5000 a vbus 14003 NAVAJO 500.0 4] 0.0 1] t 1.2000
0.5 a vbus 14203 CASGRAPS 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 50C.0 C 0.0 1 1 2000
o i 14230 VERDE N 23D §) o 1 ] 12000 Q5000 & vbus 26048 MCCULLOH 5060 & & 1 1 2000
0.5 15230 RUDD 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 0.0 0 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 o 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV
120.00 g 60.50_ °4 ( )
- 1
e % X
r—*:IL + ¥
-120.00 59.50
0 10.0 .0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 55.5000 a fbus 14001 FOURCORN 500.0 [s] .o 1 1 605
-120.0000 a ang 14914 FCNGN4CC 22 0 Q c.0 i 1 59.5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 60. 5000
a 0a ang 15081  NAVAIOI 26.0 0 00 1 1 5915000 a fbus 15021 ALOVRDE 500.0 0 00 1 1 805000
o B T Sl e omn GEEED Gl ER
ang 14967 WPCCSCT2 15.0 o 0.0 1 1 59.5000 a fbus 14005 WESTWING 500.0 0 0.0 1 1 605000
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV) L 20

EHV Voltages (500 kV)

Time( sec ) . Time( sec ) .
0.5000 a vbus 14231 .0 0 0.0 1 1] 1.2000 0.5000 a vbus 14001 FOURCORN 500 0 [+ 0.0 1
0.5000 a vbus 14221 PPAPS W 230.0 0 6.0 1 i 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 0 0.0 1
0.5000 a vbus 14203 CASGRAPS 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 0 0.0 1
i 0 A vbus 14220 VERDE N 230 & o o0 1 ] 2000 5600 a4 vhus 26648 RECULLGH 5000 8] 0 B
0.500C & vbus 15230 RUDD 230.0G Q 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 0 0.0 1
0.5000 a vbus 14005 WESTWING 500.0 i 0.0 1

Rotor Angles Frequencies (500 kV)

10.0

i
8

120.00 60.50
. nls 4
-120.00 59.50
10.0 . 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 Q 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 ] 00 I 1
-120.000C 2 ang 14914 FCNGN4CC  22.0 o 0.0 1 1 '120.0000 59.5000 a fbus 14003 NAVAJO 500 0 ] c0 1 1
-12 0 a ang 15981 NAVAJO 1 26.0 o 0.0 1 1 120 9.5000 a fbus 15021 PALOVRDE 500.0 [+ 0.0 1 1
12 ¥ g L4931 DALOVRDIL  24.0 C o 1 1 0. 000 59 5000 a  fhus 26048 MOCULLGH 500 13 o 0.0 1 1
- 12 ang 14964 YUCCACT4 13.8 0 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 0 c.0 [} 1
é -120.000C a 14967 WPCC5CTZ  15.0 o C.0 [} 1 120.0000 % 59 5000 a fbus 14005 WESTWING 500.0 0 6.0 1 1
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
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2018 Heavy Summer Detailed Planni ng Case
1 20 Arizona Voltages (230 kV) 1 20 EHV Voltages (500 kV)
Qo=
’ 1
0.50 | 0.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 4] 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 0 0.0 1 1 . 2000
0.5000 a vbus 14221 PPAPS W 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJG 500.0 0 0.0 1 1 L2000
a vbus 14%92 CASQRAPS §3gp g 9 2 1 1 1 27(?92 25‘9\9‘9 a vb‘us !)?fg?{ PQI:O‘VRAI?E ?f}\? D‘ 0 0.0 1 1 2,0\3,0\
% 0B 5 e 18w iws o 80 1 1 1w é Osm0a e (301 ke s 6 88 1 1 1300
0.5000 a vbus 14005 WESTWING 500 0 0 0.0 I 1 2000
Rotor Angles Frequencies (500 kV
120.00 g | 60.50_ 1 <9 ( )
| |
N
4] e
—A
4 - . o }
q
i
-120.00 1 59.50 ;
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 C.0 1 1 120.0000 59.5000 & fbus 14001 FOURCORN 500.0 | 0 0.0 1 1 60. 5000
-120.0000 a ang 14914 FCNGN4CC 22 .0 9] 6.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJO 500.0 o 0.0 1 1 608000
-120.0000 a ang 15981 NAVAIO 1 260 0 Q.0 1 1 1200000 59.5000 a fbus 15021 PALOVRDE 500 0 [ 0.0 i 1 805000
1200000 o ang 14031 PALOVRDL 24 0 0 [N 1 11200000 H9.5000 n fhus 26048 MCCULELGH 500 0 Q 0. 1 ] B2 5000
-120.0000 a ang 14964 YUCCACT4 13.8 0 0.0 1 1 120.0000 59.5000 a' fbus 15011 YRENE 500.0 0 0.0 1 1 605000
é -120,0000 a ang 14967 WPCCSCT2  15.0 [ 0.0 1 1 120.0000 é 596000 a fbus 14005 WESTWING 500.0 [ 0.0 1] 1 60,5000
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV) EHV Voltages (500 kV)

1.20 1.20
0.50 0.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
0.5000 a vbus 14231 WESTWNCE 230.0 Q 0.0 1 1 1.2000 0.500C a vbus 1400 3] 0.0 1 1 2000
0.5000 a vbus 14221 PPAPS W 230 .0 Q 0.0 1 1 1.2000 0.5000 a vbus 1 003 NAVAIO 500.0 o] 0.0 1 t 2000
0 5000 a vbus 14203 CASGRAPS 230.0 o 0.0 1 1 1.2000 U 5000 vbus 1 lOZI Vi 00 0 [ 0.0 1 1 2000
D300 A vbus 14230 VERDE N 230 0 i\ o 1 ] 12000 SG0C a vhus 206 HK‘XT"A}H () 0 ] 1 i 2000
é 0.5000 a vbus 15230 RUDD 230.0 0 0.0 1 1 1.2000 é 0 5000 a vbus 1 Ull 50C.0 0 0.0 1 1 .2
0.5000 a vbus 1400! WESTWIN 00.0 0 o0 1 1 . 2000
Rotor Angles Frequencies (500 kV)
120.00 60.50
- =
A
v L4 4=
/\ o 3
o
-120.00 59.50
0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 59.5000 a fbus 1400) FOURCORN 500.0 Q 0.0 1] 1 60.5000
14914 FCNGNdCC 22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJD 500.0 0 0.0 1 1 605000
15981 NAVAJO 1 26.0 0 0.0 1 1 120.0000 59.5000 a fbus 16021 PALOVRD] l)O 0 [+) 0.0 1 1 60.5000
14031 PALOVRDL 24 .0 I jaut 1 boOI20.0000 B9 G000 . fhus 26048 Les l LLH a0 o N ] 1 B 5000
14964 YIXX:ACT 13.8 0 0.0 1 1 120.0000 59.5000 a fbus 15011 YRENE w Q 0 0.0 1 1 60. 5000
14967 WPCC5CT2  15.0 0 0.0 1 1 120.0000 é 59.500C a fbus 14005 WESTWING 500.0 o] 0.0 i 1 605000
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
Updated by SRP,APS,WAPA,SWTC,TEP
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Arizona Voltages (230 kV)

2018 Heavy Summer Detailed Planning Case

EHV Voltages (500 kV)

0.50 0.50
0.0 10.0 0.0 : 10.0
Time( sec ) . Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 4] 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 0 0.0 1 1
0.5000 a vbus 14221 PPAPS % 230.0 ] 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 0 0.0 1 13 1.2000
0.5000 a vbus 14203 CASGRAPS 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
N5 & vbus 14230 VERDE N 2300 o N I i 1. 2600 B000 a4 vbus 26648 NCCHELGH S00.0 o O ] 1 12000
% 0.5000 a vbus 15230 RUDD 230.C 0 0.0 1 1 1.2000 é 0.5000 a vbus 15011 KYRENE 500.0 Q 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500 0 0 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV
120.00 g 60.50_ L °d ( )
N0 &x
W At Aeyt—Apy—h
/\ b
k] v
-120.00 59.50
10.0 0.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14001 RN 500.0 0 0.0 1 1 60. 5
-120.0000 a ang 1491 FCNGN4CC 22.0 [} 6.0 1 1 59.5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 60
-120.0000 a ang 15981 NAVAJO 1 26.0 0 0.0 1 1 59.5000 a fbus 15021 'RDE 500.0 0 0.0 1 1 60
125.0000 & g 14031 PALOVRDY 24,0 o0 1 1 565000 o Thus 206048 SCGLLGH S00.0 o .0 ] ]
-120.0000 a ang 14964 YUCCACT4 13.8 0 0.0 1 1 59.5000 a fbus 15011 KYRENE 500.0 0 0.0 1 1
é -120.0000 a ang 14967 WPCC5CT2 15.0 o 0.0 1 1 59.5000 a fbus 14005 WESTWING 500.0 0 0.0 1 1 60.5000
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
Updated by SRP,APS,WAPA,SWTC, TEP
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV) EHV Voltages (500 kV)

1.20

1

Time( sec ) . Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 i 1.2000 0. 5000 a vbus 14001 500.0 0 0.0 1 1 1.2000
0. 5000 a vbus 14221 PPAPS W 230.0 0 Q.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJQ 500.0 [ 0.0 1 1 1.2000
0.5000 a vbus 14203 CASGRAPS 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15021 /RDE 5000 0 0.0 1 1 1.2000
05000 & vbus 14230 VERDE N 2300 o Q 1 1 1.2000 05000 & vbus 26048 CCULLGH 50¢.0 o ] ] 12004
0.500C a vbus 15230 RUDD 230.0 0 6.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 50C.0 o c.0 1 1 1.2000
0.5000 a vbus 14006 WESTWING 50C.0 0 0.0 1 1 1.2000

120.00 Rotor Angles 60.50 Frequencies (500 kV)
/\ e
$
4

Time( sec ) . Time( sec ) .
ang 14903 CHOLLA4 22.0 0 Q.0 1 1 . 0000 59.5000 a fbus 14001 FOURCORN 500.0 0 0.0 1 1 60. 5000
ang 14914 FCNGN4CC  22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJO 500.0 [+ 0.0 1 1 605000
ang 15981 NAVAJO 1 26.0 0 0.0 1 1 120.0000 59 8000 a2 fbus 15021 PALOVRDE 500.0 0 0.0 1 1 60.5000
FIRT 1403t PALOVRDI 24 o .0 1 ! 20,0900 595000 a4 fhus 26048 NMCCULLGH 5000 o n.o 1 | B0 5000
ang 14964 YUCCACT4 13.8 0 0.0 1 1 120.0000 - 59.5000 a fbus 15011 KYRENE 500.0 0 0.0 1 i 60.500C
ang 14967 WPCC5CT2  15.0 [+ 0.0 1 1 120.0000 59.5000 2 fbus 14005 WESTWING 500.0 [ 0.0 1 1 60.5000

2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
Updated by SRP,APS,WAPA,SWTC,TEP
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV)

EHV Voltages (500 kV)

1.20 1.20
N
B
\
0.50 0.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
14231 WESTWNCW 230 0 0 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 0 6.0 1 1 1.2000
14221 PPAPS W 230.0 23 0.0 t 1 1.2000 0.5000 a vbus 14003 NAVAJO 50C.0 [+3 0.0 1 i 1.2000
4203 CASGRAPS 230.0 Q 0.0 1 i 1.2000 0.500C a vbus 15021 PALOVRDE 500.0 o 0.0 1 1 1.2000
230 VERDE N 220.0 Q Q 1 1 1.2000 Q5000 a2 vbus 26048 MCCULLGH 5000 i) 2.0 ] 1 1 2000
é 15230 RUDD 230.0 4] 0.0 1 1 1.2000 % 0.5000 a vbus 15011 KYRENE 500.0 0 0.0 1 ] 1.2000
0.5000 a vbus 14005 WESTWING 500.0 0 0.0 1 t 1.2000
Rotor Angles Frequencies (500 kV
120.00 g 60.50_ 3 ( )
FaXV
SO R TN O ERr @
" — Sl =}
fgéicif: o—A
:ﬁ*ﬂ;::: s
=+ }
-120.00 59.50
0 10.0 10.0
Time( sec ) . Time( sec ) .
ang 14903 CHOLLA4 22.0 0 0.0 1 11200000 59.5000 & fbus 140C1 FOURCORN 500.0 Q 0.0 1 1 60.5000
ang 149t4 FCNGNACC  22.0 4] 6.0 1 1 20.0000 50.5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 605000
ang 15981 NAVAIO 1 26 0 0 0.0 1 1 20 00 59.500C a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 60.5000
Aoang 14931 DALONRDL 24 .0 o o 1 1 120.0a00 545000 & Thus 26048 MCCIELGH SG0 € o 0.0 1 ] 80, 5000
ang 14964 YUCCACT4 13.8 c 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 0 0.0 1 1 60.5000
ang 14967 WPCCSCT2. 15.0 4 0.0 1 1 120.0000 é 59.5000 a fbus 14005 WESTWING 500.0 ] 0.0 1 1 60. 5000
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
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2018 Heavy Summer Detailed Planning Case
L 20 Arizona Voltages (230 kV) | 20 EHV Voltages (500 kV)
0.50 0.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
% 0.5000 a vbus 14231 WESTWNGW 230.0 [+] 0.0 1 1 1.2000 é 0.5000 a vbus 14001 FOURCORN 500.0 [+] 0.0 1] 1 . 2000
0.5 a 14221 PPAPS W 230.0 o] 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJG 500.0 s} 0.0 ] 1 . 2000
0. a 14203 CASGRAPS 230.0 0 0.0 1 1 2000 0.5000 a vbus 15021 PALOVRDE 500.0 [} 0.0 1 1 2000
O 3 422G VERDE N 2300 O 1 | 12000 L5000 2 vbus 26648 MCCULLGH 560 0 50 1 1 2000
0 a 15230 RUDD 230.C ] 0.0 1] ] 1.2000 0.5000 a vbus 15011 KYRENE 500.0 Q 0.0 [} 1 2000
0.5000 a vbus 14005 WESTWING 500.0 0 0.0 1 1 . 2000
- Rotor Angles Frequencies (500 kV
120.00 g 60.50_ L3 ( )
Fa¥
=] AT ]
w%g—é A
e o '
-120.00 59.50
0.0 10.0 . 10.0
Time( sec ) . Time( sec ) .
14903 CHOLLA4 22.0 0 0.0 1 I 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 4] 0.0 1 1 60C. 5
14914 FCNGN4CC 22 0 0 0.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJO 500 0 i} 0.0 1 1 60 . 5000
15981 NAVAJO 1 26.0 0 0.0 1 1 120.0000 59,5000 a fbus 15021 PALOVRDE 500.0 0 Q.0 1 1 605000
14631 PALOVRDL 24 O ( 9 1 |20 0000 54 8000 & fhus 26048 WCULIGH 500 .0 b {4 1 ] BO 5000
14964 YUCC. 4 13.8 0 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 0 0.0 1 ] 60. 5
14967 WPCCSCT2  15.0 [ 0.0 1 1 120.0000 é 59 8000 a fbus 14005 WESTWING 500.C 0 0.0 1 1 605000
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV)

EHV Voltages (500 kV)

1.20 1.20 ] i
By
el
|
0.50
0.0 10.0 10.0
Time( sec ) . .
0.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 0. a a 0.0 1 1 1.2000
0.5000 a vbus 14221 PPAPS W 230.0 0 0.0 1 1 1.2000 0 a 4] 0.0 1 1 1.2000
% ARG e R optweszoo o L g I T v 0 R
0.5000 a vbus 15230 RUDD 230.0 0 0.0 1 1 1.2000 0.5000 & vbus 15011 YRENE 50C.0 Q 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 0 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV
120.00 g 60.50_ - o4 ( )
aa €T
A :jﬁ:‘;::: —Ad
-+ e $
-120.00 59.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 c 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 0 0.0 1 1 605000
-120.0000 a ang 14914 FCNGN4CC  22.0 Q 0.0 1 1 120.0000 59 5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 60. 5000
a ang 15981 NAVAIO 1 26.0 0 0.0 1 1 1200000 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 80, 5000
LR 14931 PALOVEDL 24 ¢ o 200 1 ] Z 595200 4 fbus 26048 MCCULLCH 50615 Q Q 1 ] B0 G000
-120.0000 a ang 14964 YUCCACT4 13.8 [+ 0.0 1 1 59.5000 a fbus 15011 KYRENE 500.0 0 0.0 1 1 60, 5000
é -120.0000 a ang 14967 WPCCSCT2  15.0 o 6.0 1 1 59.5000 a fbus 14005 WESTWING $00.0 0 0.0 1 1 60. 5000
2018 Heavy Summer AZ Coordinated Case
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV) EHV Voltages (500 kV)

1.20 1.20
L]
0.50 0.50
10.0 0.0 10.0
Time( sec ) . Time( sec ) .
B vbus 14231 WESTWNGW 230.0 [} 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCO] 0 0 0.0 1 1 . 2000
B vbus 14221 PPAPS W 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 4003 NAVAJO 500.0 0 0.0 1 1 .2000
el 0 vbus 14203 CASGRAPS 230.0 4] 0.0 1 1 1.2000 0.5000 a vbus 15021 PALO! 0.0 [ 0.0 1 1 2000
o 00 A vbus 14230 VERDE N 230 § Q o B 1 1.2000 Q500 a vbus 26048 MCCULLGH 506 ¢ 0 Q 1 1 2000
% 0.5000 a vbus 1523¢ RUDD 230.0 [+ 0.0 1 1 1.2000 é 0.5000 a vbus 15011 KYRENE 50C.0 ] 0.0 [} 1
0.5000 a vbus 14005 WESTWING 500.0 0 0.0 1 1
Rotor Angles Frequencies (500 kV)
120.00 60.50
N .
4 } -+ t
-120.00 ; 59.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22 0 0 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 [+] ¢ 1 1
-120.0000 a ang 14914 FCNGN4CC  22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJO 500.0 [+ 0 i 1
-120.0000 a ang 156981 NAVAIO | 26.0 0 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 4] 0 1 1
SIZ0.000C » ang 15931 PALOVRDL 24,0 oo 1 TI2G. On6e 59 3000 & fhus 26048 MCCULLGH 5009 4] 0.0 i 1
-120.0000 a ang 14964 YUCCACT4 13.8 0 0.0 1 1 120.0000 59.5000 a fbus 15013 KYRENE 500.0 o .Q 1 1
-120.000C a ang 14967 WPCCSCT2  15.0 [+ 0.0 1 1 120.00C0 59.5000 a fbus 14005 WESTWING 500.0 c 0.0 1 1 60.5000
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Arizona Voltages (230 kV)

2018 Heavy Summer Detailed Planning Case

EHV Voltages (500 kV)

1.20 1.20
0.50 0.50
10.0 0.0 10.0
Time( sec ) . Time( sec ) .
14231 WESTWNGW 23C.0 [s] 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 0 0.0 1 1 1.2000
14221 4] 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAIO 500 0 0 0.0 1 1 1.2000
14203 CASGRAPS 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
14230 q o o b 1 1.2000 Q5000 a vhus 26048 MCOLLGH G0 ] a0 1 1 12000
15230 o 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 0 0.0 1 1 1.2000
é 0.5000 & vbus 14005 WESTWING 500.0 0 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV
120.00 g 60.50_ 3 ( )
s LT S
.
-120.00 59.50
: 10.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 0 0.0 1 1 120.0000 59.5000 a fbus 14001 0 0.0 1 1
-120 0000 a ang 14914 FCNGN4CC 0 0.0 1 1 120.0000 59 5000 a fbus 14003 0 0.0 1 1
-120.0000 a ang 15981 NAVAJO 1 . 0 0.0 1 1 120.0000 59.5000 a fbus 15021 o] 0.0 1 1
120.0000 o mg 12931 PALOVRDIL  24.0 f a.0 1 11200000 B9 5000 a  fhus 26048 o o0 1 1
-120.0000 a ang 14964 YUCCACT4 9 0.0 1 1 120.0000 59.5000 a fbus 15011 0 0.0 1 i
é -120.0000 & ang 14967 WPCCSCT2 o 0.0 1 1120 0000 : 59.5000 a fbus 14005 0 0.0 i 1
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV)

EHV

Voltages (500 kV)

1.20 1.20
el
|
0.50 0.50
10.0 0.0 10.0
Time( sec ) . Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 [+] 0.0 1 1 1.2000 0.5000 a vbus 4001 FOURCORN 500.0 5] 0.0 1 1 1.2000
0.5000 a vbus 14221 PPAPS W 230.0 [ 0.0 1 1 2000 0.5000 a vbus 14003 NAVAJO 500.0 0 0.0 1 1 t.2000
§ 9:5000s vhus 14203 CXRARGEZHO Q o2 b 1 é Qb v o RRDRERY 9 2 TR
0.5000 2 vbus 15230 “RUDD 230.0 0 00 1 1 1.2000 05000 a vbus 15011 KYRENE 500.0 0 06 1 1 12000
0.5000 a vbus 14005 WESTRING 500.0 0 0.0 1 t 1.2000
Rotor Angles Frequencies (500 kV
120.00 g 60.50_ 3 ( )
) p
i P WAL Lo ORI
o .
g T T
<#Mmm
-120.00 59.50
10.Q : 10.0
Time{ sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 5000 fbus 14001 IRCORN 500.0 0 0.0 ] 1 605000
-120.0000 a ang 14914 FCNGN4CC 220 0 D0.0 1 1 120.0000 59 5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 15981 NAVAJO 1 26.0 o] 0.0 1 1120 0000 9.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 60.5000
1 oA 14031 PALOVRDY  24.C n.o 1 11250000 595000 hus 26008 MCCULLGH 5000 o o0 1 ] B0, 5000
ang 14964 YUCCACT4 13.8 0 0.0 1 1 120,00C0 59.5000 a fbus 15011 KYRENE '500.0 0 0.0 1 1 60. 5000
é ang 14967 WPCCSCT2  15.0 o 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.C 0 0.0 1 1 60.5000
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Arizona Voltages (230 kV)

2018 Heavy Summer Detailed Planning Case

EHV Voltages (500 kV)

0.0 0.0 10.0
Time( sec ) . Time( sec ) .
14231 WESTWNGW 230 0 4] 0.0 1 1 0.5000 a vbus 14001 FOURCORN 500.C 0 0.0 1 1 1.2000
1422 PPAPS W 230.0 o 0.0 1 1 0.500C a vbus 14003 NAVAJO 500 0 4] 8.0 1 1 1.2000
14203 CASGRAPS 230.0 0 0.0 1 1 0.5000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
14220 VE: o 0.0 1 ] ©.5000 a vbus 26048 MCCULLGH 500.0 193 i 1 1 I 2000
15230 0 6.0 1 1 0.5000 a vbus 15011 KYI 500.0 0 0.0 i 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 0 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV)
60.50
nvi ﬁ
’75:9 ‘ﬁkquzz —A
e .
59.50
10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14503 CHOLLA4 22.0 4] 0.0 1 1 59.5000 a fbus 14001 FOURCORN 500.0 0 0.0 1 1 60.5000
-120.0000 a 14914 FCNGN4CC  22.0 0 0.0 1 1 59.5000 a fbus 14003 NAVAJO 500.0 0 0.0 1] 1 805000
- 121 15981 NAVAIO | 26.0 o 0.0 1 1 59 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 60.5000
12 14931 PALOVRDT 240 i) .0 1 ! 54 o b 26048 MCCULLGH 5000 4] Q.0 i 1 605000
- 121 14964 YUCCACT4 13.8 4] 0.0 1 1 59 a fbus 15011 KYRENE 500.C 0 0.0 1 1 60.5000
-120.0000 a 14967 WPCCSCTZ2  15.0 0 0.0 1 1 59.5000 a fbus 14005 WESTWING 5000 0 0.0 1 1
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2018 Heavy Summer Detailed Planning Case
Arizona Voltages (230 kV EHV Voltages (500 kV)
1.20 g 1.20 g
G5
L™ |
0.50
10.0 0.0 10.0
Time( sec ) . Time( sec ) .
vbus 14231 WESTWNGW 230.0 0 0.0 1 1 FOURCORN 500.0 0 0.0 1 ] 2000
vbus 14221 PPAPS W 230 .0 0 0.0 1 1 1.2000 NAVAJD 500.0 0 0.0 1 1 L2000
vbus 142‘03 CASS}RAPS 230.0 0 0.0 1 1 1.2000 PALOVRDE 500.0 0 0.0 1 1 2000
X vbus 2230 VERDE N 230 .0 O G0 1 1 12000 MCCELLGH 50C.0 ) a 1 1 2000
vbus 15230 RUDD 230.0 4] 0.0 1 1 1.2 WEg%E g%g 8 gg : : g%
Rotor Angles Frequenci »
12000 RO g 60.50 quencies (500 kV)
/\gﬁ e + t L
-120.00 59.50
10.0 . 10.0
Time( sec )} . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 o 0.0 1 1 59.5000 a fbus 14001 FOURCORN 500.0 0 0.0 1 1
ARERL M IS WS Bo o 88 1 1 oo e I 88 i
B o000 o ang  loed  \ictacd 138 6 86 1 1 i20 0000 50005 fhes ioo1  “iveew 300 0 88 1 0
-120.0000 a ang 14967 WPCC5CTZ2 15.0 [+ 0.0 1 1 120.00C0 59.5000 a fbus 14005 WESTWING 500.0 o 0.0 1 1
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV) EHV Voltages (500 kV)

1.20

o

Time( sec ) . Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14221 PPAPS W 230 0 o] 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 0 0.0 I ] 2000
0.5 vbus 14203 CASGRAPS 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 2000
0.5 2 ovhus 14220 VERDE N 2300 0.0 1 t 1. 2008 S0 a wbos 26048 MCCULLGH 500.0 o 1 1 2000
0.5000 a vbus 15230 RUDD 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15011 (YRENE 500.0 0 0.0 1 1 . 2000
) 0.5000 a vbus 14005 WESTWING 500.0 0 0.0 1 1 .2000
12000 Rotor Angles 6050 Frequencies (500 kV)
25
v
de
/\ e —+ "
L
Time( sec ) . Time( sec ) .

-120.0000 a ang 14903 CHOLLA4 22.0 c 0.0 1 1 59.5000 a fbus 14001 FOURCORN 500.0 Q 0.0 1 1 60. 5(
-120.0000 a ang 14914 FCNGN4CC  22.0 0 0.0 1 1 59 5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 60. 5000

-120.0000 a ang 15981 NAVAJO | 26.0 0 0.0 1 1 59.5000 a fbus 15021 PALOVRDE 500.C 0 0.0 1 1 B80. 5
120 080G » g 14931 PALOVRDL 24 i g 1 b 95000 4 fhus 26048 MCCULLGH 500 6 a3 Do 1 1 B, 5050
-120.0000 a ang 14964 YUCCACT4 13.8 0 0.0 [} 1 120, 0 59.5000 a fbus 15011 KYRENE 500.0 [+] 0.0 1 1 805000
-120.0000 a ang 14967 WPCCSCT2  15.0 0 0.0 I3 1 120.000C 59 5000 a fbus 14005 WESTWING 500.0 0 0.0 b 1] 60,5000

2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
Updated by SRP,APS, WAPA,SWTC,TEP

Page 1

PHX 171-694 (SR-06) APS (04/11/14) JS 133887 255 REV.B

sm18#13b_620_PPAPS_N_OCOTILLO_230_cktl.chf C:\Plot
@ Fri Mar 28 12:45.00 2014




2018 Heavy Summer Detailed Planning Case
L 20 Arizona Voltages (230 kV) L 20 EHV Voltages (500 kV)
0.50 0.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
0.500C a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14001 . Q0 0.0 1 1 1.2000
0. 5000 a vbus 14221 PPAPS W 230.0 0 0.0 1 1 1.2000 0.500C a vbus 14003 NAVAJO 500.0 Q 0.0 1] 1 1.2000
% oM v 1 BERIRE 2 22 1 IR é (o Al Sl B ge b e
0.500C a vbus 15230 RUDD 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0Q 0 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 [+ 0.0 1 1 . 2000
Rotor Angles Frequencies (500 kV
120.00 g 60.50_ - °d ( )
7 s =
/,\\ 4 —4 + T 1
-120.00 59.50
10.0 .0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 ) 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 0 .0 1 1 605000
-120.0000 a ang 14814 FCNGN4CC 22 .0 Q 0.0 1 1 120.0000 59 5000 a fbus 14003 NAVAIQ 500.0 0 .0 1 1 605000
-120.0000 a ang 15981 NAVAIO 1 26 C ) 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 ) 0 1 1 60.5000
120.000G o ang 14931 PALOVRDL  24.0 o Q.0 1 11220900 39 5000 & fhus 26048 NCOULLGH 300,00 ) >0 1 1 B0, 5000
-120.0000 a ang 14964 YUCCACT4 13.8 c c.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 o o 1 1 60.5000
é -120.0000 a ang 14967 15.0 ¢} 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 [+ © 1 1 605000
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV) EHV Voltages (500 kV)

1.20

Time( sec ) . Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 1] 0.0 1 1 1.2000
0.5000 a vbus 14221 PPAPS W 230.0 Q g0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14203 CASGRAPS 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
U030 A vbus 14220 VERDE N 230.0 ) 3.0 1 1 1200 HOCO @ vbus 26048 MOCULLGH 500.0 a 1 1 12000
0.5000 a vbus 15230 RUDD 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15011 (Y} .0 [+ 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 0 0.0 1 1 1.2000
120,00 Rotor Angles 60,50 Frequencies (500 kV)
EZ:tEEEi::EEE: 5
/\ "
e
Ll
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 ] c.0 1 1 120.0000 59.5000 a fbus 14001 POURCORN 500.0 0 0.0 1 1
-120.0000 a ang 14914 FCNGN4CC 220 0 0.0 1 1 120.0000 59 5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1
- a ang 15981 NAVAJO 1 26.0 4] 0.0 1 1 1200000 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1
oA 14931 PALOYRD 24 © 0 G0 1 1 120.0000 535000 & fhus 26048 MCCULLGH 500 0 o 1 ]
- a ang 14964 YUCCACT4 13.8 0 0.0 1 1 120.0000 59.5000 a fbus 15011 KYi 00 . 0 0 0.0 1 1
-120.0000 a ang 14967 WPCC5CT2  15.0 0 0.9 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.C 0 0.0 1 1
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2018 Heavy Summer Detailed Planning Case
1 20 Arizona Voltages (230 kV) L 20 EHV Voltages (500 kV)
By
el
|
0.50 0.50
0.0 10.0 0.0 ‘ 10.0
Time( sec ) . Time( sec ) .
0.5000 a vbus 14231 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 [+] 0.0 1 1 1.2000
0.5000 a vbus 14221 PPAPS W 230.0 0 0.0 1 13 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 0 0.0 1 1 2000
0.500C a vbus 14203 CASGRAPS 230.0 4] 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 4] 0.0 1 1 . 2000
0.5000 & vhus 14230 VERDE ¥ 230.0 i o 1 ] L. 2000 05000 o vhus 26048 HCCLELLGH 500.0 i & 1 ] 2000
% 0.5000 a vbus 15230 RUDD 230.0 0 0.0 1 1 2 é 0.5000 a vbus 1 KYRENE 500.0 0 00 1 1 2000
05000 a vbus 14005 WESTWING 500.0 ¢ 0.0 1 1 . 2000
Rotor Angles Frequencies (500 kV
120.00 g 60.50_ 3 ( )
- . ~ A
-9
N\ s -+ $
(\ \g.
-120.00 59.50
0.0 10.0 . 10.0
Time( sec ) . Time(. sec ) .
;eoIEn Sl BY 8 88 1 imw 2003 M % Mmoo g8 1 1 R
ang 15981 NAVAJO 1 26 O 0 0.0 1 1 20 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 t ) 60. 5000
g 13031 PALOVRDL 240 & o 1 1120 000 5% 8000 & fhu 26048 MECULLGH 5300 0 9] n 1 | B, 5000
et R 88 1 1 18 B0 MmN pmEc O o8 1 1 239
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2018 Heavy Summer Detailed Planning Case
| 20 Arizona Voltages (230 kV) L 20 EHV Voltages (500 kV)
By
I 1
0.50 I“
0.0 10.0 10.0
Time( sec ) . ) .
14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 FOURCORN 500.0 0 0.0 1 1 1.2000
14221 PPAPS W 230.0 0 0.0 1 1 1.2000 NAVAJO 500.0 0 0.0 1 1 1.2000
14203 CASGRAPS 230.0 o] 0.0 i t 1.2000 PALOVRDE 500.0 0 0.0 1 1 1.2000
14230 VERDE N 230 ¢ & 6.0 1 t 12000 MCCLLLGH 5000 0 o3 1 1 12
15230 RUDD 230.0 0 0.0 1 1 1.2000 KYRENE 500.0 Q 0.0 1 1 1.2000
WESTWING 500.0 4] 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV
120.00 g 60.50_ -3 ( )
st A T 1
-120.00 . 59.50
0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 0 0.0 1 1 5¢
14914 FCNGN4CC  22.0 Q 0.0 1 1 120 0060 59.5000 a fbus 14003 NAVAIO 500.0 0 0.0 1 1 605000
15981 NAVAJO 1 26.0 0 0.0 1 1 120.0000 59 5000 a fbus 15021 PALOVRDE 500.0 o 0.0 1 1 5000
12 2 14931 PALOVRDI 24 O 0. 1 11200000 A0 5000 a  fhus 26048 MOCULLGH 5000 ol n ] 1 B 5000
-120 an; 14964 YUCCACT4 13.8 Q c.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 0 0.0 1 1 5000
120.0000 a 14967 WPCC5CTZ  15.0 [ 6.0 1 1 120.0000 é 59,5000 a fbus 14005 WESTWING 500.0 ] 0.0 1 1 5000
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV)

EHV Voltages (500 kV)

1.20 1.20
-
| |
0.50 1" 0.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
©.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 . 2000 0.5000 a vbus 14004 Foul 00.0 [+] 0.0 1 1 .2000
0.5000 a vbus 14221 PPAPS W 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 5C0.0 0 0.0 1] 1 2000
% 9 SQQO a vbus 1420§ CASGRAPS 2§Q 4] 0 0.0 1 1 m é o 50;” a vbus 1 021 PW 00.0 0 0.0 1 1 ZO?Q
5000 A vbus 1230 VERDE N 2200 o o 1 ] L2000 S0CO0 a  wbus 20048 MCCULLGH 5000 0 o 1 1 2000
0.5000 a vbus 15230 RUDD 230.0 0 0.0 1 1 2000 0.5000 a vl 15011 00.0 [+ 0.0 i 1 L2000
. 0.5000 a vbus 14005 WESTWING 500.0 0 0.0 1 1 . 2000
Rotor Angles Frequencies (500 kV)
120.00 g 60.50_ °d ( )
N\ 4 |
¢
-120.00 ' 59.50
10.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 Q.0 1 1 120.0000 59,5000 a fbus 14001 FOURCORN 500.0 Q 0.0 1 1 60.5000
-120.0000 a ang 14914 FCNGN4CC  22.0 0 0.0 1 1 120.0000 59 5000 a fbus - 14003 NAVAJO 500.0 0 0.0 1] 1 60 5
-120.0000 a ang 15981 NAVAJIO 1 260 0 0.0 i 1 120.0000 50.5000 a fbus 15021 PALOVRDE 500.0 3] 0.0 1 1 80. 501
- D O00E & ang 14931 ALOVRDYD 240 o a.0 1 1120.0000 59 5000 o fhus 26048 MCCHLLGH 8000 o 0.0 1 1 B0 5000
-120.0000 a ang 14964 YU 4 13.8 0 0.0 1 1 120.0000 59.500C a fbus 15011 KYRENE 500.0 0 0.0 1 1 80,5000
% -120.0000 a ang 14967 WPCC5CT2  15.0 0 0.0 1 1 120.0000 é 59.5000 a fbus 14005 WESTWING 500.C 1] 0.0 1 1] 60. 5000
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV)

1.20 | 20 EHV Voltages (500 kV

] 1NN

Time( sec ) . Time( sec ) .
0.5000 2 vbus 14231 WESTWNCW 230 0 0 c.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 0 0.0 1 1 1.2
0.5000 a vbus 14221 PPAPS W 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500 0 0 0.0 1] 1 1.2000
0.5000 a wvbus 14203 CASGRAPS 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
05000 & vhus 14230 VERDE N 230 0 ] 1 1 12000 05000 a vha 26648 MCCULLGH 560 0 o o 1 1 12600
0.5000 a vbus 15230 RUBD 230.0 [ 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 0 0.0 1 it . 2000
0.5000 2 vbus 14005 WESTWING 500 0 0 0.0 1 1 1.2000
120.00 Rotor Angles 6050 Frequencies (500 kV)
oA
.
o
L
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 L 00 59.5000 a fbus 14001 500.0 0 0.0 1 1 80.5000
-120.0000 a ang 14914 FCNGN4CC 22 0 o 00 1 I 120.0000 59,5000 a fbus 14003 NAVAJO 500.0 [ 0.0 1 1 60. 5000
1200000 a ang 15981 NAVAIO 1 26.0 0 0.0 1 1 120.0000 59.5000 & fbus. 15021 E 500.0 o Q.0 1 1 605000
1200000 o ang 14031 PALOVRDI  24.0 8] a.0 1 L120.0000 8G9 5000 & fha 26048 MCCILLGH 500 0 0 0.0 1 t 605000
-120.0000 a ang 14964 YUCCACT4 13.8 0 0.0 1 1 120.0000 59.5000 a fhus 15011 KYRENE 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 14967 WPCCS5CT2 15,0 aQ 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 o 0.0 i 1 605000
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV) EHV Voltages (500 kV)

1.20 1.20

!I

Time( sec ) . Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14001 FOul 500.0 0 00 1 1 1.2000
0.5000 a vbus 14221 PPAPS 230.0 0 0.0 1 1 1.2000 0. 5000 a vbus ] 3 NAVAJO 500.0 [+ 0.0 1 1 1.2000
0.5000 a vbus 14203 CASGRAPS 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 15021 P WRDE 500.0 4] 0.0 1 1 2000
Q5000 & vbus 14230 VERDF N 220 O ¢ 19 t 1 12005 Q5000 vhuas 26048 HCOULLGH 500 0 Y O 1 1 12000
0.5000 a vbus 15230 RUDD 230.0 0 0.0 1 ] i.2000 0.5000 a vbus 15011 KY! 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 0 0.0 ) 1 1.2000
120.00 Rotor Angles 6050 Frequencies (500 kV)
L=
Ao
e . l
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 [} 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 0 0.0 i 1 60.500
-120.000C a2 ang 14914 FCNGN4CC  22.0 0 0.0 1 1 120.0000 59 5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 605000
ang 15981 NAVAJIO 1 26.0 0 0.0 1 1 120.0000 59.5000-a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 60. 5001
A ang 14031 PALOVRDY 24 .0 I [ee] 1 11200000 59 5000 & fbus 26048 MCCULLGH 5004 4] G H t 6. 5000
-1 a ang 14964 YU 4 13.8 0 0.0 1 1 120 59,5000 a s 15011 KYRENE 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 14967 WPCCSCT2 15,0 0 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.C 0 0.0 1 1 80.5000
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2018 Heavy Summer Detailed Planning Case
1 20 Arizona Voltages (230 kV) L 20 EHV Voltages (500 kV)
(¢
0.50 0.50
0.0 10.0 . 10.0
Time( sec ) . Time{ sec ) .
vbus 14231 WESTWNGW 230.0 0 0.0 1 1 2000 0.5000.a vbus 14001 FOURCORN 500.0 0 0.0 ] 1 1.2000
14221 PPAPS W 230.0 0 0.0 1 1 . 2000 0.5000 a vbus 14003 NAVAJO 500.0 0 0.0 1 ] 1.2000
14203 CASGRAPS 230 O 0 0.0 1 1 2000 0.5000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
14230 VERDE N 230.1) il o 1 ] 2000 L5000 a vbus 26048 MCCHLLGH 5000 O 0 | i 12000
15230 RUDD 230.0 0 o0 1 1 2000 0.5000 a vbus 15011 KYRENE 500.C 0 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTHING 500.0 o 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV
120.00 g 60.50_ <9 ( )
v
¥y =
> :::£L<;:::£&
k. e wl.
L} L L)
-120.00 59.50
10.0 0.0 . 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 4] 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 0 9.0 ] 1 60.5000
~120.0000 a ang 14914 FCNGN4CC  22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJO 500 0 0 0.0 1 13 605000
-120.0000 a ang 15981 NAVAJO 1 26.0 0 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 50C.0Q 4] 0.0 1 1 60. 5000
120.0000 & ang 14931 PALOVRDE 240 1) [t ¥ T120.0000 56 6000 4 fhus 28048 MCCULLUH 3000 0 0.0 1 1 BE. 5000
-120.0000 a ang 14964 YUCCACT4 13.8 0 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 [+ o 1 1 60.5000
-120.000C a  ang 14967 WPCC5CT2 150 0 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 0 0.0 1 [} 60. 5000
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV) EHV Voltages (500 kV)

1.20 1.20
0.50 0.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
14231 WESTWNGW 230.0 0 0.0 1 1 0.5000 a vbus 14001 FOURCORN 500.0 0 0.0 1 1 1.2000
14221 PPAPS W 230.0 0 0.0 1 ] 1.2000 0.500C a vbus 14003 NAVAJO 500.0 k) 0.0 1 1 1.2000
é 14203 CASGRAPS 230 0 [} 0.0 1 1 1.2000 é 0.5000 a2 vbus 15021 PALOVRDE 500.0 4] 0.0 1 1 2000
14230 VERDE N 230 2 & 1 1 1. 2000 0.8000 a vhas 26048 MCCUELLGH 5000 O 0 i 1 12000
15230 RUDD 230.0 4] 0.0 1 1 1.2000 0.500C a vbus 15011 KYRENE 500.0 0 0.0 1 1 1.2000
0.500C a vbus 14005 WESTWING 500.0 0 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV)
120.00 60.50
:::j&:a:i§:§:§§
/\ j o < $
-120.00 i 59.50 .
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14001 ° 0.0 i i . 5000
-120.0000 a ang 14914 FCNGN4CC 22 O 43 0.0 I 1 120.0000 59.5000 a fbus 14003 i 0.0 I 1 605000
-120 0000 a ang 15981 NAVAJO 1 26.0 4] 0.0 1 1 120.00C0 59.5000 a fbus 15021 o o0 1 1 . 5000
1200000 & ang 15931 DALOVRDL 24 .0 0 50 i I 1200000 595000 & fbus 26048 C {1 H 1 605000
-120.0000 a ang 14964 ICCACT4  13.8 0 0.0 1 1 120.0000 59.5000 a fbus 15011 Q c.0 1 1 60.5000
-120.0000 a ang 14967 WPCCSCT2  15.0 0 0.0 ] 1 120.0000 é 59.5000 a fbus 14005 0 0.0 1 1 60.5000
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
Updated by SRP,APS,WAPA,KSWIC,TEP
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV) 1 20

EHV Voltages (500 kV)

1
|

Time( sec ) . Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 0 0.0 1 i . 2000
0.5000 a vbus 14221 PPAPS W 230.0 0 0.0 1 1 1.2000 0.500C a vbus 14003 NAVAJO 500.0 [ 0.0 1 1 1.2000
0.5000 a vbus 14203 CASGRAPS 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
05000 & vbus 14230 VERDE N 230.06 Q 0.0 1] t 1.2000 G000 & vbus 20043 MCCULLGH 500.0 0 8.0 ¥ 1 12000
0.5000 a vbus 15230 RUDD 230.0 [} 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 4] 0.0 1 1 .2000
0.500C a vbus 14005 WESTWING 500.0 0 0.0 1 1 1.2000

Rotor Angles

120.00 60.50

Frequencies (500 kV)

Gy

-120.00 59.50
10.0 .0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 [+] 0.0 1 1 5000
-120.0000 a ang 14914 FCNGN4CC 22 .0 0 0.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJO 500.0 43 0.0 T 1 60. 5000
-120 a ang 15981 NAVAJO 1 26.0 4] 0.0 1 1 1200000 59 5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 605000
120 aodng 14931 PALOVRDI 24 © ( 2.0 1 1 126.0000 595000 & fbus 26048 MCCULLGH 500,60 o D0 1 1 B S000
-120 a ang 14964 YUCCACT4 13.8 0 0.0 1 1 120.00C0 59.5000 a fbus 15011 KYRENE 500.0 [+] 0.0 1 1 60.5000
-120.0000 a ang 14967 WPCCSCT2  15.0 0 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 o 0.0 1 1 605000
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
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2018 Heavy Summer Detailed Planning Case
L 20 Arizona Voltages (230 kV) 1 20 EHV Voltages (500 kV)
B
0.50 0.50
0.0 10.0 0.0 10.0 ‘
Time( sec ) . Time( sec ) .
14231 WESTWNGW 230.0 0 0.0 1 1 1 0.5000 a vbus 1400 FOURCORN 500.0 0 0.0 1 1 1.2000
14221 PPAPS W 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 0 0.0 1 1 1.2000
Hggg CASQRAPS %Izq 9 9 0 9 1 1 1.2 o 5002 a v:::i 1(021 FA‘LOV‘RPE 5(30“ 0 0 o 9 1 1 1»2.029,
% % TRz o R é Capos Ww il kmEESmO O 0o 1 1 ime
0.5000 a vbus 1400! WESTWING 500.0 0 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV
120.00 g 60.50_ 3 ( )
b1 -+ *
a#me
-120.00 ) 59.50
0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 [+ 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 0 0.0 1 1 60. 5000
- ang 14914 FCNGN4CC 22 0 0 D.0 1 1 120.0000 59,5000 a fbus 14003 NAVAJO 500.0 4] 0.0 1 1 605000
- 12 ang 15981 NAVAJO 1 260 0 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 60 . 5000
20 RIS 14031 PALOVRDT 24 .© . 1 U120.0200 568000 a fbus 26048 MCCULLGH 5002 o 1 1 605000
-120 ang 14964 YUCCACT4 13.8 ] 0.0 1 1 120.0000 59.5000 a fbus 1501t YRENE 500.0 s} 0.0 1 1 60. 5000
% - ang 14967 WPCeSsCT2 150 0 0.0 1 1 120 0000 é 59.5000 a fbus 14005 WESTWING 500.C ) 0.0 ] 1 60. 5000
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
Updated by SRP, APS,WAPA, SWIC, TEP
Page 1
smiBF13b_620_SILVERRG_BROWNING_500_cktl.chf C:\Plot
@ PHX 171-694 (SR-06) APS (04/11/14) JS 133887 266




2018 Heavy Summer Detailed Planning Case
1 20 Arizona Voltages (230 kV) | 20 EHV Voltages (500 kV)
=
L=
0.50 0.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
0.500C a vbus 14231 WESTWNGW 230.0 0 0.0 ] 1] 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 4] 0.0 1 1 2000
0.5000 a vbus 14221 PPAPS W 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJD 500.0 0 0.0 1] t 1.2000
0.5000 a vbus 14203 CASGRAPS 230.0 o c.g 1 1 ] 0.5000 a2 vbus 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
25000 a  vhus 14230 VERDE ¥ 230 0 o .0 1 t 1.2000 5000 & vbus 26048 MOCULLGH 568 0 G O i 1 1.2000
@ 0.5000 a vbus 15230 RUBD 230.0 0 0.0 1 1 1 % 0.5000 a vbus 15011 KYRENE 500.0 o C.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 0 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV
120.00 g 60.50_ o3 ( )
— el
N + 4
-120.00 : 59.50
0.0 0.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 4 0.0 1 1 59.5000 a fbus 14001 FOURCORN 500.0 0 0.0 I 1 60.5000
-120.0000 a ang 14914 FCNGN4CC 220 0 0.0 i t 59.5000 a fbus 14003 NAVAJO 500.0 Q 0.0 1 1 605000
-120.0000 a ang 15981 NAVAIG 1 26.0 0 0.0 1 1 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 60,5000
1200000 & 2 14931 PALOVEDD 24,0 il o 1 1 59 5000 1 fhus 26048 MCCULIGH 5000 o 1) 1 i G 5000
-120.0000 a ang 14964 YUCCACT4 13.8 0 Q0.0 1 1 59.5000 a fbus 15011 KYRENE 500.0 4] 0.0 1 ] 60,5000
é -120.0000 a ang 14967 WPCC5CT2  15.0 0 0.0 ! ] 59.5000 a fbus 14005 WESTWING 500,0 0 0.0 1 1 60.5000
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV)

EHV Voltages (500 kV)

1.20 1.20
=
’ L= ]
0.50 0.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 5000 0 0 1 1 . 2000
0.5000 a vbus 14221 PPAPS W 230.0 [ 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJQ 500 0 0 .0 1 1 2000
0.5000 a vbus 14203 CASGRAPS 230 0 Q 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 0 0 1 1 2000
25000 & vhus 12230 VERDE N 2304 Q iz 1 1 1.2000 S5CEC & vbus 206048 MCCULLGE 506, 0 i 0.4 1 1 2000
% 0.5000 a vbus 15230 RUDD 23C.0 [+ 0.0 i 1 1.2000 % 0.5000 a vbus 15011 KYRENE 500.0 ] .0 1 1 2000
0.5000 a vbus 14005 WESTWING 50C.0 [+ .0 t 1 2000,
Rotor Angles Frequencies (500 kV
120.00 8 60.50_ o3 ( )
{]ﬁ4€;;;:f&#;;::;§:§E3553::::35:?5:25255?:1
+ + — d
(¢
-120.00 58.50
0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 4 220 0 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 0 Q.0 1 1 60.5
120.000C a ang 14914 FCNGN4CC  22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJO 500.0 Q 0.0 1 1 60.5000
-126.0000 a ang 15981 NAVAIO 1 26.C 0 0.0 1 1 120 0000 59.5000 a fbus 15021 PALOVRDE 500.C 0 0.0 1 1 60 5¢
120 WA g 14031 PALOVRDI 24 C f 4] 1 11260000 54 5000 u fbus 26048 SCCULIGH 500,70 i .0 ! i 805000
-120.0000 a ang 14 CACT4 13.8 0 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 0 0.0 1 1 605000
-120.0000 a ang 14967 WPCCSCT2  15.0 0 0.0 1 1. 120.000C 59 5000 a fbus 14005 WESTWING 500.0 [+ 0.0 1 1 60. 5000
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
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2018 Heavy Summer Detailed Planning Case
1 20 Arizona Voltages (230 kV) L 20 EHV Voltages (500 kV)
G
| = |
A
0.50
0.0 10.0
Time( sec ) . .
é 0.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 0 0.0 i 1
0.5000 a vbus 14221 PPAPS W 230.0 0 0. 1 1 1.2000 0 0.0 1 1
0.5000 a vbus 14203 CASGRAPS 230.0 0 0.0 1 1 1.2000 4] 0.0 1 1
0500 & vhus 14230 VERDRE N 230 O 0.0 1 | 1.2000 3.0 1 1
0.5000 a vbus 15230 RUDD 230.0 0 0.0 1 1 .2000 o 0.0 ] 1
4] 0.0 1 1
Rotor Angles Frequencies (500 kV
120.00 8 60.50_ ' °d ( )
FE T OXT T O X O X O Q
:A:{y:#q;:: _A@ oA
+ - =+ $
O-X-BAEHAO0E
-120.00 59.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
xe SR ewiet BY 9 88 1 1 B 02000 e O3 TS 9 2211 RB®
0C a ang 15981 NAVAJO 1 26.0 0 0.0 1 11 0 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 L 60. 5000
i 00 a wng 14031 PALOVRDI  24.C 0 o 1 1 %5000 » hus 26048 MCCULLGH 500.0 o 0.0 H 1 G000
- 00 a ang 14964 YUCCACT4 13.8 4] 0.0 1 1 59.5000 a fbus 15011 KYRENE 500.0 0 0.0 ] 1 60.
-120.0000 a ang 14967 WPCC5CTZ2  15.0 0 0.0 1 t 59.5000 a fbus 14005 WESTWING 500.0 o 0.0 t 1] 60. 5000
2018 Heavy Summer AZ Coordinated Case
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2018 Heavy Summer Detailed Planning Case
L 20 Arizona Voltages (230 kV) L 20 EHV Voltages (500 kV)
10.0 0.0 10.0
Time( sec ) . Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 0 .0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 0 0.0 1 1 1.2000
0 5000 a vbus 14221 PPAPS W 230.0 0 Q 1 1 §.2000 0.5000 a vbus 14003 NAVAJO 500.0 0 0.0 t 1 1.2000
0.5000 a vbus 14203 CASGRAPS 230.0 0 0 1 1 1.2000 N 0.5000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
D000 & vbus 14220 VERDE N 230.G Q 1 ! §.2000 0,500 a vbus 26048 MOCLELUH 8000 o 1 1 1. 2000
é 0.5000 a vbus 15230 RUDD 23C.0 0 0 1 1 1.2000 é 0.5000 a vbus 15011 KYRENE 500.0 Q 0.0 1 [} 1.2000
0.5000 a vbus 14005 WESTWING 50C.0 0 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV
120.00 g 60.50_ o ( )
Lot e |
\.—+
-120.00 59.50
0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 22.0 Q 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 0 .0 1 1 60. 5000
-120.0000 a ang 14914 FCNGN4CC 22,0 0 0.0 1 1 120.0000 5§9.5000 a fbus 14003 NAVAJO 500.0 ) 0 t 1 605000
-120.0000 a ang 15981 NAVAJO 1 260 0 0.0 1 1 120.0000 59.5000 a fbus 16021 PALOVRDE 500.0 0 4] 1 1 60.5000
120 00T A ang 14031 PALOVRDI 240 1] 2.0 1 o 120.0000 39 5000 a fhus 26048 MOCULLUH 360 .6 o 8 1 1 605000
-120.0000 a ang 14964 YUCCACT4 13.8 0 0.0 1 1 120.0000 59.500C a fbus 15011 KYRENE 500.0 0 o] 1 [} 60. 5000
-120.0000 a ang 14967 WPCCS5CT2 150 0 0.0 1 1 120.0000 % 59 5000 a fbus 14005 WESTWING 500.0 [+ 0.0 1 1 60.5000
2018 Heavy Summer AZ Coordinated Case
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2018 Heavy Summer Detailed Planning Case
1 20 Arizona Voltages (230 kV) 1 20 EHV Voltages (500 kV)
0.50
10.0 10.0
Time( sec ) . .
é 0.5000 a vbus 14231 WESTWNGW 230.0 4] c.0 1 1 1.2000 é FOURCORN 500.0 [+ 0.0 1 1 1.2000
0.5000 a vbus 14221 PPAPS W 230.0 0 0.0 1 1 1.2000 NAVAJO 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14203 CASGRAPS 230.0 0 o.0 1 1 1.2000 P/ 500.0 o 0.0 t 1 1.2000
o M oA vhus 14230 VERDE N 230.0 Q [0 1 1 1. 2000 500.0 9 (A 1 | VL2000
0.5000 a vbus 15230 RUDD 230.0 [+ 0.0 1 1 1.2000 0.0 4] 0.0 1 1 1.2000
00 .0 [+ 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV
120.00 € 60.50_ °d ( )
1
A\ i
\—+
a L\
-120.00 59.50
0 10.0 . 10.0
Time( sec ) . Time( sec ) .
L0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 59.5000 a fbus 14001 FOURCORN 500.0 0 0.0 1 ] 60.5000
1200000 a ang 14914 FCNGN4CC  22.0 [} 0.0 1 1 59.5000 a fbus 14003 NAVAJO 500.0 o 0.0 1 1 60. 5000
120.0000 a ang 15981 1 26.0 0 0.0 ] I 59 5000 a fbus 15021 P 'ROE 500.0 0 0.0 1 1 605000
1200000 & g 14931 PALOVRDE 24 .0 o (At 1 L 595000 a  flws 26048 KCULLGH 800 0 C n.e i 1 B0 5000
120.0000 a ang 14964 YUCCACT4 13.8 0 0.0 1 1 120 59.5000 a fbus 15011 KYRENE 500.0 0 0.0 1 1 5000
120.0000 a ang 14967 WPCC5CT2 15.0 0 0.0 1 1 120.0000 59 5000 a fhus 14005 WESTWING 500.0 0 0.0 1] 1 80,5000
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
Updated by SRP,APS,WAPA,SWTC, TEP
Page 1
sm18#13b_620_WESTWING_500_230_xFfmr2.chf C:\Plot
PHX 171-694 (SR-06) APS (04/11/14) JS 133887 271 REV.B
@ ( ) ( ) Fri Mar 28 12:46:10 2014




2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV) EHV Voltages (500 kV)

1.20

Ger )

0 00 1 1 1.2000 0.500C a vbus 14001 FOURCORN 500.0 ] 0.0 1 1 1.2000

o 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 0 0.0 1 1 1.2000

0 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 2000

VERDE N 2380 & ¢ o 1 1 1.2000 BOM0 a vbus 26048 NCCULLGH 500 ¢ ) 19 1 1 2000

RUDD 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENI C 0 0.0 1 1 1.2000

0.5000 a vbus 14005 WESTWING 50C.0 4 0.0 1 1 1.2000

120.00 Rotor Angles 6050 Frequencies (500 kV)
L, &% g
/\ Y .
Time( sec ) . Time( sec ) .

120.0000 a ang 14903 CHOLLA4 22.0 [ 0o 1 1 120.0000 59.5000 a fbus 14001 00 0 c.0 1 1 60.5000
-120. 0000 a ang 14914 FCNGR4CC 220 0 0.0 ] 1 120.0000 5000 a  fhus 1 3 NAVAJO 500.0 o 0.0 1 1 605000
-120.0000 a ang 15981 NAVAJO 1 26.0 0 0.0 1 1 120.0000 59 5000 a fbus 15021 PALOVRDE 500.0 © 0.0 1 1 805000

1260007 & meg 14931 PALOVRDI 240 { i 1 11200000 59 5000 o fhu 2 CULiGH 8000 o o i 1 B 6000
-120.0000 a ang 14964 Yu 4 13.8 0 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 o 0.0 1 1 60.5000

120.000C & ang 14967 WPCCS5CTZ  15.0 0 c.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 0 00 1 1 80 5000

2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18nhs2a CASE
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2018 Heavy Summer Detailed Planning Case
! 20 Arizona Voltages (230 kV) | 20 EHV Voltages (500 kV)
0.504
10.0 10.0
. Time( sec )
0 0.0 1 1 1.2000 0.5000 a vbus 141 FOURCORN 500.0 0 0.0 1 1 1.2000
13 0.0 t 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 [ 0.0 1 1 1.2000
0 &0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 3] 0.0 1 1 1.2000
.0 L 1 12000 SO0 a vbus 26048 MCCULLGH S60.0 O t 1 12006
0 6.0 1 1 1.2000 0.5000 a vbus 15011 K .0 0 0.0 1 1 1.2000
é 0.5000 a vbus 14005 WESTWING 500.0 0 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV
120.00 g 60.50_- - °d ( )
M
a4 ﬁ '
N T T
i»(-
-120.00 59.50
0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903, CHOLLA4 22.0 0 0.0 1 1 120.00C0 59.5000 a fbus 14001 FOURCORN 500.0 0 0.0 1 1 60.
-120.0000 a ang 14914 FCNGN4CC  22.0 0 0.0 1 1 120.0000 59,5000 a fbus 14003 . 0 0.0 1 1 60. 5000
a ang 15981 NAVAJO I 26.0 0 6.0 1 1 120.0000 59 5000 a fbus 15021 0 0.0 1 1 60. 5000
2 @ I 14931 ALOVRDL 240 4 a0 1 1120 0000 595300 A fhus 26048 k o O 2.0 1 ] B0, S000
-120 a ang 14964 CCAC 13.8 0 0.0 1 1 120.0000 59.500C a fbus 15011 IE 500.0 0 0.0 1 1 60. 5000
-120.0000 a ang 14967 WPCCHCTZ 150 [+ 6.0 1] i 120.0000 59.5000 a fbus 14005 WESTWING 500.0 o 0.0 1 1 60.5000
2018 Heavy Summer AZ Coordinated Case
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV) EHV Voltages (500 kV)

1.20

&
ni

Time( sec ) . .
0.5000 a vbus 14231 WESTWNGW 230.0 [+] 0.0 1 1 0.5000 a vbus 14001 FOURCORN 500.0 0 0.0 1 [} 1.2000
0.5000 a vbus 14221 PPAPS W 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 D 0.0 1 1 1.2000
0.5000 a vbus 14203 CASGRAPS 230.0 0 0.0 1 1 0.5000 a vbus 15021 PALOVRDE 500.0 [¢] 0.0 1 1 1.2000
05000 & vhus 14220 VERDE N 230 ¢ O 1 1 1.2000 5000 a4 vhus 26048 VCCULLGH 5600 O a0 1 1 12000
0.5000 a vbus 15230 0 0 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 50G.0 4] 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 0 0.0 1 1 1.2000
120.00 Rotor Angles 60.50 Frequencies (500 kV)
p-3¢ TR 9
Hrk
7 = i
e - e
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 3 0.0 i 1
-120.0000 a ang 14914 FCNCN4CC  22.0 0 0.0 1 1 120.Q000 59.5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1
-120.0000 a ang 15981 NAVAJO 1 26.0 0 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 [ 0.0 1 1
E20.0000 o ol 14931 PALOVRDL 24 © e 2.0 1 1 1200000 59 5000 & fhus 26048 MCCUELLGH 5000 o o ! 1
-120.0000 a ang 14964 YUCCACT4 13.8 0 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 0 0.0 1 1
-120.0000 a ang 14967 WPCCSCT2  15.0 [+ 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 4] 0.0 1 1
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2018 Heavy Summer Detailed Planning Case
120 Arizona Voltages (230 kV) | 20 EHV Voltages (500 kV)
i
1
0.50 0.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
0.5000 a vbus 14231 NS 0 4] 0.0 1 ) 1.200¢ 0. 5 a vbus 14001 FOURCORN 500.0 0 0.0 1 1 1.2000
0. 5000 a vbus 14221 PPA] 0.0 ] 0.0 1 1 1.2000 0. 5000 a vbus 14003 NAVAJO 500 .0 0 0.0 i 1 1.2000
é 0.5000 vbus 14203 CASGRAPS 23C.0 o] 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVBI?E 500.0 [} 0.0 1 1 1.2060
) 5000 & vbus 14230 YERDE N 230 ¢ 0.0 I 1 1.2000 C.5000 4 vbus 26048 MCCULLGH 5050 ) 5.0 ] I 12000
0.5000 a vbus 15230 4] 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 Q 0.0 1 ] 1.2000
0.5000 a vbus 14005 WESTWING 500.0 4 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV
120.00 g 60.50_ -4 ( )
% - e £
Ao oA
-t + +
< g
-120.00 59.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 Q 0.0 i 1 605000
-120.0000 a ang 14914 FCNGN4CC  22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 i 605000
-120.0000 a ang 15981 NAVAJO 1 26.0 Q c.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 0 0 0.0 i 1 60.5000
1206000 o ang 11931 PALOVRDY 24 .0 0 0.0 ] 1120 onne H5000 o fhas 26048 MCCULLOH & o [ 0.0 1 1 60 5060
-120. a ang 14964 YUCCACT4 13.8 0 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 ) 0.0 1 1 60 5000
-120.0000 a ang 14967 WPCCSCT2 15,0 ) 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 [+ 0.0 1 1 60 5000
2018 Heavy Summer AZ Coordinated Case
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1.20

OASO____Jn,

2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV)

1.20

EHV Voltages (500 kV)

0.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
0.5000 a vbus 1423) WESTWNGW 230 0 o 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 0 0.0 1 1 2000
0.5000 a vbus 14221 PPAPS W 230.0 4] 0.0 1 1 . 2000 0.500C a vbus 14003 NAVAJQ 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14203 CASGRAPS 230.0 o] 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500. [ 0.0 1 1 2000
3000 A vbus 14230 VERDE N 230.0 Q o 1 1 1.2000 085000 a vbus 26048 MCCULLGH 506,80 o o 1 1 T 2enn
@ 0.500C a vbus 15230 RUDD 230.0 0 0.0 1 1 1.2000 % 0.5000 a vbus 15011 KYRENE 500.0 0 0.0 1 1 . 2000
0.5000 a vbus 14005 WESTWING 500.0 4] 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV)
120.00 g 60.50_ 3 (
_____ — |
7
A\ ddaraning
\—-+
-120.00 59.50
10.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 c.c 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 0 0.0 1 1
-120.0000 a ang 14914 FCRCN4CC 22 0 [ 0.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJQ 500.0 0 0.0 1 1
15981 NAVAJO 1 26.0 0 0.0 1 1 120 0000 59.5000 a fbus 15021 PALOVRDE 500.0 [} 0.0 1 1
C EIRTS 14031 PALOVRDI 24 © & 0.0 1 11200000 595000 & fhus 26048 MCCLLLGH 6000 o o0 ] 1
-120 ang 14964 13.8 0 0.0 1 1 120.0000 59.500C a fbus 15011 KY] 00.0 0 0.0 1 1
é -120.0000 a ang 14967 WPCC5CTZ  15.0 0 0.0 [} 1 120.0000 é 59.5000 a bus 4005 WESTWING 500.C 0 0.0 1 1]
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV) EHV Voltages (500 kV)

1.20 1.20

Time( sec ) . ) .
14231 WESTWNGW 230.0 [+ 0.0 1 1 1.2000 FOURCORN 50C.0 0 0.0 1 i 1.2000
1422 PPAPS W 230.0 4] 0.0 1 1 §.2000 NAVAJO 500.0 0 0.0 1 1 1.2000
14203 CASGRAPS 230.0 0 0.0 1 1 1 PALOVRDE 500.0 0 0.0 1 1 1.2000
14220 VERDE N 233 0 o o0 1] t 1.2000 WOCULLGH 500,08 ] ] 1 1 2000
. 15230 RUBD 230.0 0 0.0 ¥ 1 1.2000 KYRENE 500.0 0 0.0 1 1 1.2000
WESTWING 50C. 0 [+ 0.0 1 1 i
Rotor Angles Frequencies (500 kV)
120.00 + + a1 60.50
I o v L
A R R A
r > X0y X
hd v
Time( sec ) . Time( sec ) .

-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 [ 0.0 1 1 60.5000
-120.0000 a ang 14914 FCNGN4CC  22.0 0 0.0 1 1 120.0000 595000 a fbus 14003 NAVAIO 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 15981 NAVAJO 1 26.0 0 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 60. 5000
120.0007 »  ang 14031 PALOVRDI 24D o O 1 [ ¥ GG 59 5000 4 fhus 26048 MCCULLGH 300 3 0 0.0 1 1 B0 5000
-120.0000 a ang 14964 YUCCACT4 13.8 0 0.0 1 1 120.0000 59,5000 a fbus 15011 YRENE 500.0 0 0.0 1 1 60. 5000
-120.0000 a ang 14967 WPCCSCT2  15.0 Q 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 0 0.0 1 1 60. 5000
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2018 Heavy Summer Detailed Planning Case
L 20 Arizona Voltages (230 kV) L 2 EHV Voltages (500 kV)
el
0.50 0.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 [ 0.0 1 1 2000
14221 PPAPS W 230.0 [ Q.0 i 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 [ 0.0 1 1 1.2000
14203 CASGRAPS 230.0 [} 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
14230 VERDE N 230 .0 G ] 1 [ 5000 a vbus 26048 WOCRTLLGH 560 0 o 0.0 | 1 2008
% 15230 RUDD 230.0 0 0.0 1 1 1.2000 % 0.5000 a vbus 15011 XYRENE 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 0 c.0 1 1 1.2000
Rotor Angles Frequencies (500 kV
120.00 g 60.50_ 3 ( )
ANg
<4 e s,
4 4 $ 4
MDose. A =
-120.00 59.50
0 10.0 . 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 q 22.0 0 0.0 1 1 120 59.5000 a fbus 14001 POUR 500.0 0 0.0 ] 1 60. 5
-120.0000 a ang 14914 FCNGN4CC  22.0 0 0.0 1 1 00 59 5000 a fbus 14003 NAVAJO 500.0 4] 0.0 1 1 60. 5000
-120.0000 a ang 15981 NAVAJO 1 26.C 0 0.0 ] 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 60, 5000
124 00G & g 14031 PALOVRDI  24.0 0 0.0 i [ 120,0000 595000 a4 fhus 26048 MOCULLGH 3600 o €0 1 1 B0, 5000
-120.0000 a ang 14964 ACT4 13.8 [ 0.0 1 1 120.0000 59. a fbus 15011 KYRENE 500.0 o 0.0 1 1 60. 5000
-120.0000 a ang 14967 WPCC5CT2 15.0 o 0.0 1 1 120.0000 59.5000 a fbus 14005 1! 500.C [ 0.0 1 1 60. 5000
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV) EHV Voltages (500 kV)

1.20 1.20

Time( sec ) . Time( sec ) .

0. 5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 N vbus 14001 FOURCORN 500.0 [+ 0.0 1 1 1.2000
0.5000 a vbus 1422t PPAPS W 230.0 4] 0.0 1 1 1.2000 vbus 14003 NAVAJO 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14203 CASGRAPS 230.0 0 0.0 1 1 1.2000 vbus 15021 PALOVRDE 500.0 4] 0.0 1 1 1.2000
05000 A vbus 14230 VERDE N 230 1) 0.0 1 1 1.2008 00 a vbus 26048 MCCULLGH 5000 o 1 1 12008

0.500C a vbus 15230 RUDD 230.0 0 0.0 1] 1 1.2000 vbus 15011 KYRENE 500.0 4] 0.0 1 1 1.2
vbus 14005 WESTWING 500.0 0 0.0 1 1] 1.2000

120,00 Rotor Angles 60.50 Frequencies (500 kV)
| =
A A
oA
/\ b e
- $
Time( sec ) . Time( sec ) .

-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 120 0000 59.5000 a fbus 14001 POURCORN 500.0 0 0.0 1 1 80. 5000
-120.0000 a ang 14914 FCNGN4CC  22.0 a 0.0 1 1 126.0000 59.5000 a  fbus 14003 NAVAJO 500.0 0 0.0 1 1 60. 5000
-120 0000 a ang 15981 NAVAJO 1 26.0 0 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 605000
120 0002 o ang 14031 PALOVRD 24,0 4 AN 1 11200000 59 5000 o fhus 26048 MCOULLGH 500 6 o o 1 1 605000
-120.0000 a ang 14964 YUCCACT4 13.8 0 0.0 1 1 120.0000 59.5000 & fhus 15011 Kyl 00.0 0 0.0 1 1 60.5000
-120.0000 2 ang 14967 WPCCSCTZ 15.0 [ 0.0 I 11200000 59.5000 a fbus 14005 WESTWING 500.0 0 0.0 1 1 605000
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV) EHV Voltages (500 kV)

Time( sec ) . Time( sec ) .
14231 WESTWNGW 230 .0 0 0.0 1] 1 0.5000 a vbus 14001 500.0 0 0.0 1 1 1.
14221 PPAPS W 230 .0 0 0.0 1 1 0.5000 a vbus 14003 NAVAJO 500.0 0 0.0 1 i 1.2000
14203 RAPS 2 0 0.0 1 1 0.5000 a vbus 15021 PALOVRDE 500.0 [ 0.0 1 ] 1.2000
14230 VERDE N 2 9 | | 5000 a  vhus 26048 MCCULLGH 500 i i ] | 12000
15230 RUDD 230.0 0 0.0 1 1 0.5000 a vbus 15011 K’ 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 [} 0.0 1] 1 1.2000
120.00 Rotor Angles 6050 Frequencies (500 kV)
Time( sec ) . Time( sec ) .

-120.0000 a ang 14903 CHOLLA4 22.0 [+] 0.0 1 1 '120.0000 59.5000 a fbus 14001 FOURCORN 500.0 0 0.0 1 1 80. 5000
120.0000 a ang 14914 FCNCN4CC  22.0 Q 0.0 1 1 120 0000 59 5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 80. 50¢
-120.0000 a ang 15981 NAVAIG 1 260 0 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRD .0 0 0.0 1 1 60. 5000
120 6000 a oy 14931 PALOVRDI  24.0 o o 1 11200000 59 5000 a  fbus 26048 MCOCLLLGH 500 .6 o 0.0 ! t B0 5000
-120.0000 a ang -~ 14964 13.8 0 0.0 1 1 120.0000 59,5000 a  fbus 15011 K .0 0 0.0 1 [} 60. 5000
-120.0000 a ang 14967 WPCCS5CTZ  15.0 o 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.C 0 0.0 ] 1 605000
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2018 Heavy Summer Detailed Planning Case
1 20 Arizona Voltages (230 kV) L 20 EHV Voltages (500 kV)
L= el
0.50 0.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
é 0.5000 a vbus 14231 WESTWNGY 230.0 0 0.0 1 [} . 200 14001 Q 0.0 1 [} 2000
0.5000 a vbus 14221 PPAPS W 230.0 0 0.0 i 1 1.2000 14003 0 0.0 1 i 2000
0.5000 a vbus 14203 CASGRAPS 230.0 0 0.0 1 1 1.2000 15021 o 0.0 1 1 2000
D500 & vbus 14230 VERDE N 233G o 6.0 1 1 1.2000 26048 ] 3 1 11 2000
0.5000 a vbus 15230 RUDD 230.0 0 [l+) 1 1 1.2000 5011 4] 0.0 1 1 . 2000
14005 [} 0.0 1] 1 2000
.gg
Rotor Angles Frequencies (500 kV
120.00 g 60.50 o3 ( )
NP
i mmcmaam “TY =)
4£tk;:::ﬁa§=::£h¢ A
e s 4 }
B XA AT
-120.00 59.50
0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
oS mE oI coowR 2o 8 28 11 EE® 20000 Mee i TWNENAS 9 88 1 1 BN
-120.0000 a ang 15981 NAVAJO 1 260 0 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 605000
120 0008 A ang 14031 PALOVRDI 24 .0 e (o) 1 112000000 GG G000 a4 fhus 26048 MCCULLGH 500.0 o 0.0 1 ] B0 5000
-120.0000 a ang 14964 YUCCACT4 13.8 0 0.0 1 1 120.00C0 . a fbus 15011 KYRENE 500.0 0 0.0 1 1 80. 5000
-120.0000 a ang 14967 WPCCSCT2  15.0 0 6.0 1 1 120.0000 59 5000 a fbus 14005 WESTWING 500.0 0 0.0 1 1 60 5000
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Multiple Element Contingencies
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV) EHV Voltages (500 kV)

1.20

0.50 0.50
0.0 10.0 0.0 10.0
Time( sec ) . Time{ sec ) .
% 0.5000 a vbus 14231 WESTWNGW 230.0 Q 0.0 1 1 1.2000 100 FOURCORN 500.0 [s] o0 1 ! 1.2000
0.5000 a vbus 14221 PPAPS W 230.0 4] 0.0 1 1 1.2000 NAVAJO 500.0 0 0.0 ] ) 1.2000
a vbus 14203 CASGRAPS 230.0 0 0.0 1 1 1.2000 PALOVRDE 500.0 0 0.0 13 ¥ 1.2000
A vbus 14230 VERDE N 230 { i 9 | Il {.2n00 NCCULLGH 500 1) 0 0.0 ] ! 12000
a vbus 15230 RUDD 230.0 0 00 1 1 1.2000 KYRENE 500.0 0 0.0 1 1 1.2000
WESTWING 500.0 0 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV)
120.00 , 60.50
/\ Y - 1 [ W 3 L
dt!&l F:"‘}ﬂ e =] ~
A > A
7Nt - 4
-120.00 59.50
0 10.0 . 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 o 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 0 0.0 1 1 60.5000
-120 0000 a ang 14914 FCNGN4CC 22 O [+ 0.0 1 1 120.0000 59.5000 a fbus 14003 NAVAIQ 500.0 0 0.0 1 1 60 5000
-120.0000 a ang 15981 NAVAJO I 26.0 o 0.0 1 1 120.0000 59.5000 a. fbus 15021 PALOVRDE 500.0 e) 0.0 1 1 60.5000
120 0000 & g 14031 PALOVRDL 24 O 0 i 1 1120, 0600 59 5000 & fhus 26048 MECHLLGH 5000 ¢ No 1 ] B0 5000
-120.0000 a ang 14964 YUCCACT4 13.8 0 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 14967 WPCCSCT2  15.0 o 0.0 1 1 120 0000 69.5000 a fbus 14005 WESTWING 500.0 [+ c.0 1 1 60.5000
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV) EHV Voltages (500 kV)

1.20 1.20
0.50 0.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
é 0.5000 a vbus 14231 WESTWNGW 230.0 4 o0 1 1 1.2000 é 0.5000 a wvbus 14001 FOURCORN 500.0 ] 0.0 1 1 . 2000
0.5000 a vbus 14221 PPAPS W 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 [ 0.0 1 i . 2000
0.5000 a vbus 14203 CASGRAPS 230.0 4] 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 [+ ¢0 1 1 2000
5000 A vbus 14230 VERDE N 230 O o FEI 1 i 12000 5600 a vhus 26048 MCCLLLGH 50060 i G 1 1 2000
0.500C a vbus 15230 RUDD 230.0 0 0.0 i 1 1.2000 £.5000 a vbus 15011 KYRENE 500.0 4] 0.0 1 1 2000
0.5000 a vbus 14005 WESTWING 500.0 e 0.0 1 1 .2000
Rotor Angles Frequencies (500 kV)
120.00 60.50
N
-]
= — Ay
N —f- e ¥
-120.00 59.50
0 10.0 . 10.0
Time( sec ) . Time( sec ) .
- .0000 a ang 14903 CHOLLA4 22.0 [+ 0.0 1 1" 120.0000 59.5000 & fbus 14001 FOURCORN 500.0 0 0.0 1 1 80. 5000
-120.0000 a ang 14814 FCNGN4CC  22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 60. 5000
-120.0000 a ang 15981 NAVAID | 26 0 4] 0.0 1 1 120 00C0 §9.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 605000
1200000 o muy 14831 PALOVRD 24 .C 0 o 1 L120.0900 50 5000 n fhus 26048 MCCULLGH 5000 i .0 ] | GO G000
-120.0000 a ang 14964 YU 4 13.8 Q 0.0 [} 1 120.0000 59.5000 a fbus 15011 1] 0 0.0 1 1 60. 5000
-120.0000 a ang 14967 WPCC5CT2  15.0 0 0.0 1 1 120.0000 é 59.5000 a fbus 14005 WESTWING 500.0 0 0.0 1 1 60.5000
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV)

EHV Voltages (500 kV)

1.20 1.20
0.50 0.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
% 0.5000 a vbus 14231 WESTWNGW 230.0 Q 0.0 1 1 1.2000 0.5000 a vbus 1 FOURCORN 500.0C 0 0.0 1 1 1.2000
. 0.5000 a vbus 14221 PPAPS W 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 4 0.0 1 1 1.2000
0 vhi 14203 CASGI 0 [e) 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 2000
o vhues 15230 VERDE N 230 O o 4] 1 1 1.2000 0.5000 a vbus 26048 MCCLLLGH 500.0 G O ] ] 1.2000
0 vbus 1523 R .Q 0 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 ] 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 ) 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV)
120.00 60.50
NP
OHe=—O—=1%
Tl | =]
::d&z; A
A
-
o $
-120.00 59.50
0.0 10.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 s) 0.0 1 1 120.0000 59.5000 a fbus 14001 FOUI 500.0 [s] 0.0 1 1 60. 5000
-120.0000 a ang 149i4 FCNGN4CC  22.0 ] 0.0 ) 1 120.0000 69.5000 a fbus 14003 NAVAJQ 500.0 0 0.0 1 1 605000
-120.0000 a ang 16981 NAVAJO 1 26 0 ] 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE §00.0 0 0.0 1 1 60.5000
1200000 A ang 14931 PALOVRD] 24 0 Il L U 1200000 H9.6500 4 Thus 26048 MOCULLGH 5001 o o0 ] 1 B ACO0
-120.0000 a ang 14964 YUCCACT4 13.8 1 0.0 1 1 120.0000 59,5000 a fbus 15011 KYRENE 500.0 0 0.0 1 1 60. 5000
-120.0000 a° ang 14967 WPCC5CT2 15.0 c 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 0 6.0 1 1 60.5000
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
Updated by SRP,APS WAPA,SWTC,TEP
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2018 Heavy Summer Detailed Planning Case
L 20 Arizona Voltages (230 kV) L 20 EHV Voltages (500 kV)
1 £ 23
0.50 0.50
0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 1400 o 0 0.0 1 1 . 2000
D.5000 a vbus 14221 PPAPS W 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 0 0.0 1 1 1.2000
0.5000 a " vbus 14203 CASGRAPS 230 .0 0 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 4] 0.0 1 ] 1.2000
3.5000 sbus F4230 VERDE N 233 o 0.0 1 1 1.2000 5000 a s 26048 MCCULGH 0.0 i ] ] 12008
é 05000 2 vius sz : e 0 00 1t 1w é SIB2 v BN wSEERRS 8 88 11 B
Rotor Angles Frequencies (500 kV
120.00 € 60.50_ 1 o9 ( )
f
Gr¥y kﬁ e 8B
ﬁﬁﬁéﬁ&éﬁ" """" =
— 4 N '
q
-120.00 59.50
0.0 . 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
14903 CHOLLA4 22.0 [+] 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 [s] c0 1 1 60. 5
14914 FCNCN4CC 22 0 Q 6.0 1 1120 0000 59.5000 a fbus 14003 NAVAJQ 500 0 Q 0.0 1 1 60 5000
15981 NAVAJO 1 26.0 [ 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 80 . 5000
14931 PALOVRLGL  24.0 Q D0 1 1 200000 59,5000 o fhus 26048 MOCULLGH 500 6 o n.e 1 1 GG 5000
14964 YUCCACT4 13.8 0 0.0 1 1 120.0000 59.5000 a fhus 15011 KYRENE 500.0 [ 0.0 1 1 60.5000
14967 WPCCSCT2 15.0 0 c.0 1 1120 0000 59 5000 a fbus 14005 WESTWING 500.0 o 0.0 1 1 605000
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
Updated by SRP,APS,WAPA,SWTC, TEP
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2018 Heavy Summer Detailed Planning Case
120 Arizona Voltages (230 kV) L 20 EHV Voltages (500 kV)
™ = [ |
[~ | R ™ ] | el A 4
0.50
0.0 10.0 10.0
Time( sec ) . .
14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 1 [ 0.0 1 1 1.2000
14221 PPAPS W 230.0 ] 0.0 1 1 1.2000 1 0 0.0 1 1 2000
14203 .0 0 0.0 1 1 1.2000 1 o 0.0 1 1 . 2000
14230 VERDE N 230 o 0.0 1 1 1.2000 260 0.4 t i 2000
15230 RUDD 230.0 0 0.0 1 i 1.2000 } g 8 g : } %%g
Rotor Angles Frequencies kV
120.00_-0 g'e 60.50_ L o3 (500 kV)
N~ e ~4- y
(¢
-120.00 59.50
10.0 . 10.0
Time( sec ) . Time( sec ) .
R0 e ws RN ket 22 9 o0 11 1B e 1008 ARG M0 9 R -
15981 NAVAIO 1 26.0 0 0.0 1 1 120.0000 fbus 15021 PALOVRD] 3] 0.0 1 1) 60.5000
14931 ALOVRID 24 [ o 0.0 1 1120000 a  fhus 26048 MCCULLGH 2 o 4] 0.0 ! ! B0 GO
ICCACT: 13.8 4] 0.0 1 1 120.00C0 fbus 15011 KYRENE [+] o 0.0 1 1 60. 5000
14967 WPCCSCT2  15.0 0 0.0 i 1 120.0000 fbus 14005 WESTRING 500 0 ) 0.0 1 1 60. 5000
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
Updated by SRP,APS,WAPA,SWTC,TEP
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2018 Heavy Summer Detailed Planning Case

L 20 Arizona Voltages (230 kV)

EHV Voltages (500 kV)

0.50
0 10.0
Time( sec ) . Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 0 Q0 1 1 1.2000 0.5000 a vbus 1 FOURCORN 500.0 Qo 0.0 1 1 2000
Q.5000 a vbus 14221 PPAPS W 230 .0 0 0.0 b 1 1.2000 0.5000 a vbus 14003 NAVAJO 500 0 0 0.0 1 1 2000
0.5000 a vbus 14203 CASGRAPS 230.0 0] 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 [+] 0.0 1 1 2000
0.5000 & vbus 14220 VERDE N 230 0.0 1 1 12000 S000 2 vbus 26048 MECULLGH 5606 o 1 1 2000
% 0.5000 a vbus 15230 RUDD 230.0 0 0.0 1 1 1.2000 é 0.5000 a wvbus 15011 KYRENE 500.0 Q 0.0 1 |1 2000
0.5000 a vbus 1 WESTWING 500.0 C c.0 1 1 2000
Rotor Angles Frequencies (500 kV)
120.00 60.50
LV Vi Y.l AL
Eal ad % O o> g
—F 1= 1 = Biammmny = | X
O 1&:;:::1&4;:::£k¢;:::£&
- - s $ n
A
-120.00 59.50
10.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 50.5000 a fbus 14001 IRCORN 500.0 C 6.0 1 1 60.5000
-120.000C a ang 14914 FCNGN4CC 22 0 Q 0.0 1 1 120 59.5000 a fbus 14003 NAVAJO 500.0 4] 0.0 1 1 605000
-120.0000 a ang 15981 NAVAJO | 26.0 0 0.0 1 1 120.0000 59.5000 a fbus 15021 ALOY 500 o C.0 1 1 60.5000
120.0000 & wg 14931 PALOVRDL  24.0 { S0 1 boo120.0000 59 5000 o fbus 26048 MCCULLGH 5009 (0 0.0 1 1 B0 5000
-120.0000 a ang 14964 YUCCACT4 13.8 0 0.0 1 .1 120.0000 9.5000 a fous 15011 KYRENE 500.0 4] 0.0 1 1 60. 5000
-120.0000 a ang 14967 WPCC5CT2  15.C ] 0.0 1 1 120 0000 59.5000 a fbus 1400 WESTWING 500.C o 0.0 1 1 80 5000
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
Updated by SRP,APS,WAPA,SWTC,TEP
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV) EHV Voltages (500 kV)

Time( sec ) . .
0.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 i a 1 [+] C.0 1 1 .2000
0.5000 a vbus 14224 PPAPS 230.0 (] 0.0 1 1 a 1 Q 0.0 3 1 1.2000
0.5000 a vbus 14203 CASGRAPS 230.0 0 0.0 1 1 a 1 4] 0.0 1 1 1.2000
5000 & vbus 14230 VERDE N 228 .0 o o 1 1 SG00 a 26048 0 o0 1 1 1.2000
0.5000 a vbus 15230 RUDD 230.C 0 0.0 1 1 0.5000 a vbus 15011 N Q 0.0 1 1 1.2000
. 0.5000 a vbus 14005 WESTWING 500.0 0 0.0 1 1 1.2000

Rotor Angles Frequencies (500 kV)

120.00 60.50
A
b3 SRR X
il
g!agiff r 5 25
hd v
I e # T
-120.00 59.50
0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 [+] 0.0 1 1 60.5000
-120.000C a2 ang 14914 FONGN4CC  22.0 0 0.0 ] 1 120.0000 59.5000 a fbus 14003 NAVAIO 500.0 0 0.0 1 3 605000
120.0000 a ang 15881 NAVAJO 1 26.0 0 0.0 1 1 120.0000 59,5000 a fbus 15021 PALOVE 500.0 4 0.0 1 1 500¢
120 0000« mg 14031 PALOVRDI 24,0 { DL 1 bo120.0%00 HAOADON 4 fhus 26048 MOCUL, 5000 0 0.e ! i 05000
-120.0000 a ang 14964 YUCCACT4 13.8 o 00 1 ! 120.0000 §9.5000 a fbus 15011 KYRENE 500.0 o 0.0 1 1 . 501
-120.0000 a ang 14967 WPCCS5CTZ  15.0 [ 6.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 o 0.0 1 1 60.5000
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
Updated by SRP,APS,WAPA,SWIC, TEP
.
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV) EHV Voltages (500 kV)

1.20 1.20
0.50 0.50
0.0 10.0 0.0
Time( sec ) . Time( sec )

14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 é 0.5000 a vbus 14001 Foul 500.0 0

14221 PPAPS W 230.0 [ 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 0

14203 CASGRAPS 230.0 0 0.0 1 1 1.2 0.5000 a vbus 15021 PALOVRDE 500.0 4]

12230 VERDE N 230 ¢ o [ 1 i 1.2000 Q50C0 & vbus 26048 MCCULLGH 860 o

15230 RUDD 230.0 0 0.0 1 1 C.5000 a vbus 15011 KY] 500.0 0

0.5000 a vbus 14005 WESTWING 500 .0 [

Rotor Angles Frequencies (500 kV)

7 XFO ﬁ%
-
[p——— }
e of
Time( sec ) . Time( sec )
-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 0
-120.0000 a ang 14914 FCNGN4CC 22 O 0 0.0 1 1 120.0000 59 5000 a fbus 14003 NAVAIO 500.0 0
-120.0000 a ang 15981 NAVAJO I 26.0 0 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 [¢]
2120 0005 A ang 14031 DPALOVRDL 24 O ¢ G0 i 1120 0000 59 5000 1 fhus 26048 MCCULLGH 500 0 o
-120.0000 a ang 14964 4 13.8 0 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 o
120 0000 a ang 14967 WPCCSCTZ 150 ] 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.C o

2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
Updated by SRP,APS,WAPA,SWTC,TEP
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV) EHV Voltages (500 kV)

1.20 1.20
3
Time( sec ) . Time( sec ) .
vbus 1423} WESTWNGW 230.0 0 6.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 0 .0 1 ]
vbus 14221 PPAPS W 230.0 0 Q.0 1 1 1.2000 0.5000 &2 vbus 14003 NAVAJO 500 0 4] 0 1 ]
vbus 14203 CASGRAPS 230 0 0 Q.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 0 0 1 ]
A vbus 14230 VERDE N 2300 ¢ 0.0 1 ! 1.2000 0.5000 & vhus 26048 MCCULLGH 506 .0 g 0.6 | ¥
vbus 15230 RUDD 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15011 K E 500.0 4] Q 1 1
0.5000 a vbus 14005 WESTWING 500.0 [ o] 1 1
120,00 Rotor Angles 60.50 Frequencies (500 kV)
N A
can v RV, v
v - [ e ] 2
3 - o~ =
,\\ks>¢s AG—AD A )
e
\...\.F 1 T
Time( sec ) . Time{ sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 59.500C & fbus 14001 FOURCORN §00.0 [+ 0.0 1 1
-120.0000 a ang 14014 FCNGN4CC  22.0 0 0.0 1 i 59,5000 a fbus 14003 NAVAJO 50C.0 0 0.0 1 1
-120.0000 a ang 15981 NAVAJO 1 26.0 0 0.0 1 1 59.5000 a fbus 15021 PALOVRDE 500.0 [ 0.0 1 1
1200000 & weg 14031 PALOVRDL 24 © 0 1Ny 1 1 59 5000 a  rhus 26048 MCCULLCH 5000 o 0.0 1 t
-120.0000 a ang 14964 YUCCACT4 13.8 o 0.0 1 1 120.00 59,5000 a fbus 15011 K .0 0 0.0 1 1
-120.000C a ang 14967 WPCCSCT2  15.0 [ 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 0 0.0 1 1

2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
Updated by SRP,APS,WAPA,SWIC, TEP
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV)

EHV Voltages (500 kV)

1.20 1.20
1]
0 50 osol |
10.0 0.0 10.0
Time( sec ) . Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 230 .0 0 0.0 1 1 i.2000 0.5000 a vbus 14001 FOURCORN 500.0 0 0.0 1 1 1.2000
é 0.5000 a vbus 14221 PPAPS W 230.0 0 0.0 1 1 1.2000 é 0.5000 a  vbus 14003 NAVAO 500 0 0 0.0 1] 1 1.2000
0.5000 a vbus 14203 CASGRAPS 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
O.5000 4 vbus H4Z30 VERDE N 230 & o 6.0 ] 1 1.2 LAO0C a vbus 26048 MCCULLGH 50G.0 0.0 ] ] 1.2000
0.5000 a vbus 15230 RUDD 230.0 0 0.0 1 1 0.5000 a wvbus 15011 KYRENE 500.0 0 0.0 ] ] 1.2000
0.5000 a vbus 14005 WESTWING 50C O Q 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV
120.00 ) 60.50_- =4 ( )
D)
7,
AT T
-120.00 59.50
10.0 10.0
Time( sec ) . .
-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 ] 1 120.0000 0 0.0 1 1 80. 5000
-120.0000 a ang 14914 FCNCN4CC  22.0 0 0.0 1 1 120.0000 0 c.0 1 1 60. 5000
s s o MR 2P 2 20 11 R 2 R -1
-120.0000 a ang 14964 YUCCACT4 13.8 0 0.0 1 1 120.0000 . us 0 0.0 i i 60. 5000
-120 000C a ang 14967 WPCC5CT2 15.0 0 0.0 1 1 120 0000 59.5000 a fbus 4005 0 0.0 1 1 6C. 5000
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
Updated by SRP,APS,WAPA,SWTC,TEP
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV) EHV Voltages (500 kV)

0.50 OASO____m
0.0 0

Time( sec ) . Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 0 0.0 i 1 1.2000
0.5000 a vbus 14221 PPAPS W 230 0 o 0.0 1 1 2000 0.5000 a vbus 14003 NAVAIQ 500 .0 [ 6.0 1 1 1.2000
0.5000 a vbus 14203 CASGRAPS 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0C 0 0.0 1 1 1.2000
0.3000 a vbus 14230 VERDE N 2300 o 0. 3 1 2000 Q5000 2 vhus 26048 MCCULLUH 5000 0 Al 1 1 1 2000
0.5000 a vbus 15230 RUDD 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500 0 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 4] 0.0 1 1 1.2000
120.00 Rotor Angles 60,50 Frequencies (500 kV)
-------- d&:@:::*kﬂ::::ﬁt@;:::ﬁh A
N e e r\
e o T T T
\l )
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 Q 0.0 1 1 59,5000 a fbus 14001 FOURCORN 500.0 0 0.0 i 1 60. 5000
-120.0000 a 14914 FCNGN4CC  22.0 0 6.0 1 1 59 5000 a  fbus 14003 NAVAJO 500.0 0 0.0 1 1 60.5000
-1 an; 15981 NAVAIO 1 26.0 0 0.0 13 I3 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 605000
K ) 14031 PALOVRIOL 24 O { i 1 1 BY 5000 a fhus 26048 MCCULLGH 5001 o o 1 1 B0 5000
-1 an 14964 YUCCACT4 13.8 0 0.0 1 1 59.5000 a fbus 15011 KYRENE 500.0 0 0.0 1 1 60. 5000
-120.0000 a ang 14967 WPCC5CT2 15.0 0 0.0 ] 1 59.5000 a fbus 14005 WESTWING 500.0 o 0.0 1 1 605000

2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
Updated by SRP,APS,WAPA,SWTC, TEP
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2018 Heavy Summer Detailed Planning Case
120 Arizona Voltages (230 kV) | 20 EHV Voltages (500 kV)
i
0.50
0.0 10.0
Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 2000 0.5000 a vbus 14001 RN 500.0 0 0.0 1 1 1.2000
% 0.5000 a vbus 14221 PPAPS W 230.0 0 0.0 1 1 12000 é 0.5000 a vbus 14003 NAVAJO 500.0 0 0.0 I i 1.2000
0.5000 a vbus 14203 CASGRAPS 230.0 aQ 0.0 1 ] 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
o000 o wbus 14230 VERDE N 220.0 o [l 1 i 12000 SCOC a hus. 26048 MCCULLGH sea. o 1 1 1.2000
0.5000 a vbus 15230 RUDD 230.0 0 0.0 1 1 1.2000 0.5000 a wl 11 KYRENE 500.0 0 0.0 1 1 .2000
0.5000 a vbus 14005 WESTWING 500.0 o 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV
120.00 i 60.50_ L o3 ( )
N
oA
) —+—+ + [
|4
-120.00 59.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
é : pot S ool S 88 1 1 1z é PRB: M N TEeomseo o 88 1 1 &3m0
- ang 15981 NAVAJO 1 26.0 0 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 o 0.0 1 1 80. 5000
20 Uoa ang 14031 DALOVRDI 24 0 ( 4.0 t Io1zn oo 39 5000 a fbus 26048 MCCLLIGH 500.0 8] o 1 i 605000
-1 a ang 14964 YUCCACT4 13.8 0 0.0 ¥ 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 0 0.0 1 1 60. 5000
-120.0000 a ang 14967 WPCC5CTZ  15.0 [ 0.0 1 1 120 0000 59.5000 a fbus 14005 WESTWING 500.0 o 0.0 1 t 605000
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
Updated by SRP,APS,WAPA,SWTC,TEP
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2018 Heavy Summer Detailed Plaﬁning Case

Arizona Voltages (230 kV) EHV Voltages (500 kV)

1.20

1.20

Time( sec ) . Time( sec ) .
14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 0 0.0 ] 1 1.2000
14221 PPAPS W 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 0 0.0 1 1 1.2000
14203 [ 0 0.0 1 1 1.2000 0.5000 a vbus 15021 P RDE 500.0 0 0.0 1 1 1.2000
14236 VERDE ¥ 220.0 o G0 1 ] 12000 Q0O & vbus 26048 MCCULLGH 5000 k3 (1 | ¥ To2000
15230 RUDD 230.C 0 0.0 1 1 2 0.5000 a vbus 15011 K} 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 0 0.0 1 1 1.2000

Rotor Angles Frequencies (500 kV)

120.00 60.50
A0
@y cax = am o
3 ol e
-120.00 59.50
10.0 0.0 10.0
Time( sec ) . Time( sec ) .
14903 CHOLLA4 22.0 Q c.0 1 1 120.0000 59,5000 a fbus 14001 FOURCORN 500.0 Q 0.0 ] 1 60. 5000
14914 FCNGN4CC  22.0 ko) 0.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJO 500.0 o 0.0 i 1 60. 5000
15981 NAVAJO 1 26.0 aQ 0.0 1 1 120.0000 59 8000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 605000
14931 PALOVRDE 24,0 1 5.0 1 1120000 HG.5000 a  fhus 26048 MCCLLLGH 5000 4] .0 1 1 GO A0
14964 YUCCACT4 13.8 0 0.0 1 i 120.0000 50,5000 a fbus 15011 KYRENE 500.0 0 0.0 1 1 60.5000
14967 WPCCSCT2 15.0 [+ 0.0 [} 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 ] 0.0 1 1 605000
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
Updated by SRP,APS,WAPA,SWIC,TEP
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV)

1.20
L= §
0.50
0.0 10.0
Time( sec ) .
14231 WESTWNGR . 4] 0.0 1 1 1.2000
14221 PPAPS W 230.0 [ 0.0 1 1 1.2000
14203 CASGRAPS 230.C 0 0.0 1 1 1.2000
1223 VERDE N 230 oo H 1 12000
% 15230 2 0 0.0 1 1 1.2000

Rotor Angles

EHV Voltages (500 kV)

Time( sec ) .
0.5000 a2 vbus 14001 FOURCORN 500.0 0 0.0 1 1 1.2000
0.5000 a wbus 14003 NAVAJO 500.0 4] 0.0 1 1 2000
0.5000 a vbus 15021 PALOVRDE 500.0 9] 0.0 1 1 1.2000
0.5000 a vbus 26048 HOCULLAH 5000 Bl 1 1 12000
0.5t a vbus 15011 KYRENE 500.0 0 0.0 1 1 .
0.5000 2 vbus 14005 WESTWING 500.C 0 0.0 1 1 1.2000

Frequencies (500 kV)

120.00 60.50
/ \ Y =N [\
A | —
o %ﬁzzz
N - <+ ¥
¢
v
v
-120.00 59.50
10.0 : 10.0
Time( sec ) . Time{ sec ) .

-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 120. 59.5000 a fbus 14001 FOURCO! 0 0 0.0 1 1 60.5000

-120.0000 a ang 14914 FCNGR4CC 22 .0 Q c.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJQ 500 0 o 0.0 i 1 60.5000

-120.0000 a ang 15981 NAVAJO 1 26.0 ") 0.0 1 1 120 0000 59 5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 60. 5000

200005 & ang 11931 PALOVRDL 24 € 4 e 1 11200000 89 5000 o fhu 26048 MCCULLGH 5000 o o0 1 | B0 5020

-120.0000 a ang 14964 YUCCACT4 13.8 0 0.0 1 1 120.0000 59.500C a fbus 15011 KYRENE 500.0 o 0.0 1 1 60.5000

-120.0000 a ang 14967 WPCCSCT2 15.0 4] 0.0 1 1 120.0000 é §9.5000 a fbus 14005 WESTWING 500.0 o 0.0 1 1 60. 5000
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
Updated by SRP,APS,WAPA,KSWIC,TEP
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Arizona Voltages (230 kV)

2018 Heavy Summer Detailed Planning Case

EHV Voltages (500 kV)

1.20 1.20
=1
v
0.50
0.0 10.0 10.0
Time( sec ) . Time( sec ) .
é 0.5000 a vbus 14231 WESTWNGW 230.C 0 0.0 1 1 2000 vbus 14001 FOURCORN 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14221 PPAPS W 0 0 0.0 1 1 1.2000 vbus 14003 NAVAJO 500 0 o 0.0 1 1 1.2000
0.5000 a vbus 14203 CASGRAPS 230.0 0 0.0 1 1 2000 vbus 15021 Pi 500.0 0 0.0 1 1 1.2000
SO00 & vbus 14230 VERDE N 23000 Q el 1 1 2000 vbus 26048 MCCHLIGH 5060 O i 1 ] 1.2000
0.5000 a vbus 15230 RUDD 230.0 0 00 1 1 1.2000 vbus 15011 KYRENE 500.0 [ 0.0 1 1 1.2000
vbus 14005 WESTWING 500 O o 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV)
120.00 g 60.50_ "3
PO '
A S E T
’ E VA:a A
L
-120.00 59.50
10.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a eng 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14001 .0 0 0.0 1 1 60. 5000
-120.0000 a 14914 FCNGN4CC 22 .0 0 0.0 1 1 120.0000 59.5000 a fbus 1401 .0 o 0.0 1 1 60 5000
-120 any 15981 NAVAIO + 26.0 0 0.0 1 1 120 0000 59 5000 a fbus 15021 LOVRD] 0 0 0.0 1 1 60. 5000
120 g 1403y ALOVRDL 24 0 o 0.6 1 1120 0000 595000 o fhus 26048 CCELLGH 5000 o o 1 ] B0 5000
-120. any 14964 YUCCACT4 13.8 2] 0.0 1 1 120.0000 9.5000 a fbus 15011 00.0 0 0.0 1 1 60. 5000
-120.0000 a ang 14967 WPCC5CTZ 15,0 0 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 2] 6.0 1 1 605000
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
Updated by SRP,APS,WAPA,SWTC, TEP
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1.20

Arizona Voltages (230 kV)

2018 Heavy Summer Detailed Planning Case

1.20

EHV Voltages (500 kV)

B

0.50 0.50
0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
é 0.500C a vbus 14231 0 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 o 0.0 1 1 1.2000
5000 a vbus 14221 0 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 Q 0.0 t i 1.2000
0.5000 a vbus 14203 Q 0.0 1 1] 1.2000 0.5 a vbus 15021 ALOVRDE 500 0 0 0.0 1 1 1.2000
0.5000 & vhus 14230 o O 1 i 1.2000 Q5060 a4 vbus 26048 MCCULLGH 500.0 o Q0 1 1 12000
0.5000 a vbus 15230 0 0.0 1 1 1.2000 D0.5000 & vbus 15011 KYRENE 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWINC 500.0 0 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV
120.00 g 60.50_- 4 ( )
7 o
\v/ Wy |
R
Ot
-120.00 59.50
10.0 10.0
Time( sec ) . Time( sec ) .
120.0000 a 14 22.0 0 0.0 1 1 120.0000 50,5000 a fbus 14001 FOURCORN 500.0 0 0.0 1 1 60.5000
120 0000 a  ang 14914 22.0 0 0.0 1 1 120.0000 59 5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 60. 5000
20 ?g(n)o a ang' l?g&l 36 9 q Q 0 1 1 129 q?ﬁg 59);:99(3 Ls !Rus 1’5031 PALO:IR,DE §EO£ U ,9 U, 1 1 gq §2gg
1500000 & anp 1o Bs 0 66 1 | 130000 0 5000 4 fhus %00 “KvedR 00 © 06 1 1 55300
120.0000 a ang 14967 15.0 0 0.0 1 1 120.0000 59.500C a  fbus 5 WESTWING 500.0 [ 0.0 1 [} 605000
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
Updated by SRP,APS,WAPA,SWTC,TEP
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV) EHV Voltages (500 kV)

[ -
Tl
Time( sec ) . Time( sec )
14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14001 [+] 0.0 1 1 .2000
14221 PPAPS W 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 o 0.0 1 1 1.2000
14203 SGRAPS 230.0 0 0.0 1 i 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 4] 0.0 1 1 1.2000
14230 VERDE N 230 O 6.0 1 t L2000 0.5000 a4 vbus 26048 MCCULLGH 50G. 0 0 ( t i 12000
15230 RUBD 230.0 0 0.0 1 1 1.2000 D0.5000 a vbus 15011 500. 0 0.0 1 1 . 2000
0.5000 a vbus 14005 WESTWING 500.0 4] 0.0 1 1 1.2000

Rotor Angles Frequencies (500 kV)

120.00 60.50

-120.00 59.50
0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .

120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 0 0.0 1 1 60. 5000
§20.0000 a ang 14914 FCNGN4CC 22 O Q o0 1 1 120.0000 59.5000 a fbus 14003 NAVAJQ 500.0 0 0.0 1 1 60. 5000
120.0000 a ang 15981 NAVAJO 1 26.0 ¢ 0.0 1 1 120 0000 59.5000 a fbus 15021 PALOVRDE 500.0 8] 0.0 1 1 60.5000
1200000 & ang 14931 PALOVRD1 24 o o i 1 EC.0000 89 4000 a  fhus 26048 MCCULLGH 5000 o i1 1 ] B0 5000
120.0000 a ang 14964 13.8 2] 0.0 1 1 120.0000 59.500C a fbus 15011 KYRENE 500.0 0 0.0 1 1 5000
120.0000 a ang 14967 WPCCSCT2  15.0 4] 0.0 1 1 120.0000 % 59.5000 a fbus 14005 WESTWING 500.0 0 0.0 1 1 605000

2018 Heavy Summer AZ Coordinated Case

Developed from WECC 18hs2a CASE

Updated by SRP,APS WAPA, KSWTC,TEP
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Arizona Voltages (230 kV)

2018 Heavy Summer Detailed Planning Case

o EHV Voltages (500 kV)

1.20 1.2
m
0.50
0.0 10.0 10.0
Time( sec ) . .
0.5000 a vbus 14231 230.0 0 .0 ] 1 1.2000 0 0.0 1 ] 1.2000
0.5000 a vbus 14221 PPAPS W 230.0 Q .0 1 1 1.2000 4] 0.0 1 1 1.2000
0.5000 a vbus 14203 Ci 230.0 0 0 1 1 1.2000 0 0.0 1 1 1.2000
ECO0 & vbus 14230 VERDE N 2300 o 3.0 1 ] 12000 0 (A 1 1 1.2000
é 0.5000 a vbus 15230 RUDD 230.C Q 0 1 1 B 0 6.0 1 1 1.2000
0 0.0 1 1 2000
Rotor Angles Frequencies (500 kV
120.00 g 60.50_ o4 ( )
v T
Ore {
-120.00 59.50
' 10.0 .0 10.0
Time( sec ) . Time( sec ) .
120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 5000 & fbus 14001 FOURCORN 500.0 Q ¢ 1 1 60, 5000
120.0000 a ang 14914 FCNGN4CC  22.0 0 0.0 1 1 . 0000 59 5000 a fbus 14003 NAVAJD 500.0 0 0 1 13 60. 5000
1 0000 a ang 15981 NAVAJO 1 26.0 0 0.0 1 1 120.0000 58.5000 a fbus 15021 PALOVRDE 500.0 0 0 1 1 60. 5000
120.0000 o ang 13931 PALOVRDI 24 O & o0 1 I 12060050 59 5000 a fhus 26048 MCCULLGH 400 .0 It} oo 1 1 [ciemraiel
.0000 a ang 14964 13.8 0 0.0 1 1 120.0000 59.5000 a fbus 15011 X 500.0 0 ] 1 1 60. 5000
é -120.0000 a ang 14967 WPCCS5CT2  15.0 o 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.C 0 0.0 1 1 60.5000
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
Updated by SRP,APS,WAPA,SWIC, TEP
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV) EHV Voltages (500 kV)

1.20

i

Time( sec ) Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 vbus 14001 FOURCORN 500.0 [+] 0.0 1 1 1.2000
0.5000 a vbus 14221 PPAPS W 230.0 0 0.0 1 1 1.2000 vbus 14003 NAVAJO 500.0 0 0.0 1 t 1.2000
0.5000 a vbus 14203 Cs 230.0 0 0.0 1 1 1.2000 vbus 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
vbus 422 VERDE N 230 0.0 1 ] 1.2000 GO0 a vbus 206048 MCCULLGH 500.0 Y 3.6 1 | 1 2000
0.500C 2 vbus 152 RUDD 230.0 0 0.0 1 1 1.2000 vbus 15011 KYRENE 500.0 4] 0.0 1 1 1.2000
vbus 14005 WESTWING 500.0 0 0.0 1 1 1.2000

Rotor Angles Frequencies (500 kV)

120.00 60.50
v / e =
O 3 FHED
-120.00 59.50
0.0 10.0 .0 10.0
Time( sec ) . Time( sec ) .
a ang 14903 CHOLLA4 22.0 I 0.0 1 1 59.5000 a fbus 14001 FOURCORN 500.0 [ 0.0 1 1 60.5000
a ang 14914 FCNGN4CC  22.0 o] 0.0 1 1 9.5000 & fbus 14003 NAVAIQ 500 0 4] Q.0 1 1 60. 5000
a ang 15981 NAVAIG 1 26.0 ¢} 0.0 1 1 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 605000
a  ang 14031 PALOVRDI 24 .0 0 G0 1 L 39 G000 & fhu 26048 MCCHLIGH 300.0 oo ! 1 B0 5000
a ang 14964 YUCCACT4 13.8 0 0.0 1 1 §9.5000 a fbus 15011 KYRENE 500.0 0 0.0 1 1 6C. 5000
a ang 14967 WPCCSCT2  15.0 c 0.0 1 1 59.5000 a2 fbus 14005 WESTWING 500.0 0 0.0 1 1 60. 5000
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hsZa CASE
Updated by SRP,APS,WAPA,SWIC,TEP
Page 1
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV) EHV Voltages (500 kV)

1.20

0.50____JI
.0

Time( sec ) . Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 0 0 0.0 1 1 . vbus 14001 500.0 0 0.0 1 1 1.2000
0.65000 a vbus 14221 PPAPS W 230.0 0 0.0 1 1 2000 vbus 14003 NAVAJO 500.0 0 0.0 1 t 1.2000
0.5000 a vbus 14203 CASGRAPS 230.0 0 0.0 1 1 1.2000 vbus 15021 PALOVRDE 500.0 Q 0.0 1 1 1.2000
05000 o vbus 15230 VERDE N 230 & 0.0 1] 1 1.2000 vhus, 26048 MCCULLGH 500 Q {0 00 1 1 12000
0.5000 a vbus 15230 RUDD 230.0 o c.0 1 1 vbus 15011 KYRENE 500.0 0 0.0 1 1 1.2000
vbus 14005 WESTWING 500.C 4] 0.0 1 1 1.2000

Rotor Angles Frequencies (500 kV)

120.00 60.50

Time( sec ) . Time( sec ) .
-120.0000 & ang 14903 CHOLLA4 22.0 0 0 1 1 120.0000 5975000 a fbus 14001 FOURCORN 500.0 0 0.0 1 1 60.5000
- a ang 14914 FCNGN4CC 22.0 0 0.0 ) 1 120.0000 59.5000 a fbus 14003 NAVAJO 500.0 53 0.0 1 1

a ang 15981 NAVAJO 1 26.0 0 0.0 1 11 0000 59 5000 a fbus 15021 PALOVRDE 50C.0 0 0.0 1 1

aosng 14931 TALOVEDY 24,0 Q o0 1 L120.0000 595000 a fhus 26048 MCCULLGH 500 0 o o 1 1 G0
- a ang 14964 YUCCACT4 13.8 [+ 0.0 1 1 . 3.5000 a fbus 15011 KYRENE 500.0 Q 0.0 1 1 60
-120.0000 a ang 14967 WPCCSCT2  15.0 0 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 0 0.0 1 1 60 5

2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
Updated by SRP,APS,WAPA,SWTC, TEP
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2018 Heavy Summer Detailed Planning Case
L 20 Arizona Voltages (230 kV) | 20 EHV Voltages (500 kV)
a
—Hl
osol |
0.0 10.0 10.0
Time( sec ) . .
% vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 0 0.0 1 1 . 2000
vbus 14221 PPAPS W 230 C o 0.0 1 1] 1.2000 0] 0.0 1 1 2000
vbus 14203 CASGRAPS 230.0 0 0.0 1 1 1.2000 o3 0.0 1 1 2000
a  vbus 14230 VERDE 230 O 2 o b t 1.2000 O o 1 1 2000
vbus 15230 RUPD 230.0 0 0.0 1] 1 1.2000 a vl 0 0.0 1 1] . 2000
vbus 0 0.0 1 1 2000
Rotor Angles Frequencies (500 kV
120.00 8 60.50.- 4 ( )
/\ . e . S
-120.00 59.50
_ 0 10.0 . 10.0
Time( sec ) . Time( sec ) .
RE el Ry R L R 38 1 1 RB® D00z e s TiAnEee 9 88 1 B
-120.0000 a ang 15981 NAVAIO | 26.0 4] 0.0 1 1 120 659 5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 605000
o g 14931 PALOVRDL  24.0 4] o ! 1 595000 a4 fhus 26048 MCCULLGH 200, & C [Ee L 1 BO S000
0000 a ang 14964 YUCCACT4 13.8 [+ 0.0 1 1 59.5000 a fbus 15011 . _KYRENE 500.0 4] 0.0 1 1 5000
a ang 14967 WPCCSCT2  15.0 o 0.0 1 1 59.5000 a fbus 14005 WESTWING 500.0 [+ 0.0 1 ] 60 5000
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
Updated by SRP,APS,WAPA,SWTC,TEP
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2018 Heavy Summer Detailed Planning Case
L 20 Arizona Voltages (230 kV) | 20 EHV Voltages (500 kV)
0.50 0.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14001 0 0.0 1 1 1.2000
é 0.5000 a vbus 14221 PPAPS W 230.0 0 0.0 1 1 1.2000 é 0.5000 a vbus 14003 0 0.0 1 1 1.2000
0.500C a vbus 14203 CAS( 30.0 4] 6.0 1 1 1.2000 0.5000 a vbus 15021 [ 0.0 1 1 1.2000
DA & vbus 14220 VERDE N 230 & o 6.0 ! i 1.2000 Q5000 a  vbus 26048 1) 1 1 1.2000
0.5000 a vbus 15230 RUDD 230.0 0 0.0 ] 1 1.2000 0.5000 a vbus 15011 0 0.0 1 1 1.2000
0.5000C a vbus 14005 o 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV
120.00 = 60.50_ ' °Jd ( )
/\ fm]
W - l — A -
:1&1}::#&%13F:=: A
& 4= " o \ o h
-120.00 58.50
0 10.0 . 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 [+ 0.0 1 1 1200000 59.5000 a fbus 14001 FOURCORN 500.0 Q 0.0 1 1 60. 5000
-120.0000 a ang 14914 FCNGN4CC  22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 60.5000
—12)99090 a ang 1§9§| HAYAJ_O 1 2(?' Q 0 0.0 H 1 ],29 0999 59 590q a f:bus }5921 PAVLOVVR!)E ?99 g 4] 0 g 1 1 6050(20
200000 & ang  I4Se¢  wCCACH 138 o 06 1 1 120000 B.5000 8 e im0 “kvw Boo o 85 1 1 85000
120.0000 a ang 14967 WPCC5CT2  15.0 o 0.0 ] 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 0 0.0 1 1 60 . 5000
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
Updated by SRP,APS,WAPA,SWTC, TEP
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV) EHV Voltages (500 kV)

=25

Time( sec ) . Time( sec )
14231 WESTWNGW 230 .0 0 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 [+ .0 1 1 1.2000
14221 PPAPS W 230.0 0 0.0 1 ] 1.2000 0.5000 a vbus 14003 NAVAJO 500 0 0 0.0 i 1 1.2000
14203 CASGRAPS 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15021 P ‘RDE 500 [+ 0.0 1 [} 1.2000
14230 VERDE N 230 G o o0 § 1 2000 O.5000 a vbus 26048 MCCULLGH 506.0 ) 0.0 3 1 1 2000
15230 RUDD 230.0 0 0.0 1 1 1.2000 0.5 a vhbus 15011 KYRENE 500.0 [+ 0.0 1 1 1.2000
0.5000 a vbus ] WESTWING 500.0 [+ 0.0 1 1 1.2000
120,00 Rotor Angles 60,50 Frequencies (500 kV)
Gy %
TN
A N é A
’\ he b h
4 .
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 0 0.0 1 1 60.5000
-120.0000 a ang 14914 FCNGN4CC  22.0 o] 0.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJD 500 0 Q 0.0 1 1 605000
120.0000 a ang 15981 NAVAJO 1 26.C 0 0.0 1 1 1200000 59 0 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 605000
1200000 2 mg 14031 DALOVRDI 24 .C 4] 2.0 1 1 200000 59 5000 a4 fhus 26048 MCCULLGH 500,10 o o 1 1 B[O AQ
-120.000C a ang 14964 YUCCACT4 13.8 0 0.0 1 1 120.0000 59.5000 a fbus 15011 (YRENE 500.0 0 0.0 1 1 60. 5
-120.0000 a ang 14967 WPCCS5CT2 15.C 0 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 0 0.0 1 1 80. 5000

2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
Updated by SRP,APS,WAPA,SWIC, TEP
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV) EHV Voltages (500 kV)

1.20

l

0.50 0.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
% 0.5000 a vbus 14231 WESTWNGW 2300 0 00 1 1 1.2000 % 0.5000 a vbus 14001 RCORN 500 0 0.0 1 1 1.2000
0.5000 a vbus 14221 PPAPS W 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 ) 0.0 1 1 2000
0£.5000 a vbus 14203 CASGRAPS 230.0 0 0C 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.C C c.c 1 1 . 2000
B.5000 & vbus 14230 VERDE N 2300 o G I 3 1.2000 0.5000 a vbus 206048 MCCULLGH 5000 1 1 2000
0.5000 a vbus 15230 RUDD 230.0 0 0.0 1 1 1.2000 0.5000 a vl 15011 K 0 0 0.0 1 1 .2000
0.5000 a vbus 14005 WESTWING 500.0 0 0.0 1 1 2000
Rotor Angles Frequencies (500 kV)
120.00 60.50
!/ \! o, S = '
% A A a
+ + + + I \
\} v
v
-120.00 59.50
0 10.0 0.0 10.0
Time( sec ) ) Time( sec ) oo
120.0000 a ang 14903 4 22.0 Q 9.0 1 1 120.0000 59.5000 a fbus 14001 RN 500.0 0 0.0 1 i 80.5
120 0000 a ang 14914 FCNGN4CC  22.0 4 0.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 605000
120.0000 a ang 15981 NAVAJO 1 26.0 C c.0 1 1120 0000 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 60. 5000
1200000 & ang 14931 PALOVRDT 24,0 0 0 1 11200000 59 5000 & fhus 26048 NMCCULIGH 5000 3} o i 1 B0 5000
-120.0000 & ang 14964 YUCCACT4 13.8 Q 00 1 i 120.0000 59.5000 a fbus 15011 KYRENE 500.0 0 00 1 1 80.5000
-120.0000 a ang 14967 WPCCsCT2 150 c 0.0 1 1 120.0000 §9.5000 a fbus 14005 WESTWING 500.0 ] c.0 [} [} 60. 5000
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
Updated by SRP,APS,WAPA,SWTC,TEP
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Arizona Voltages (230 kV)

2018 Heavy Summer Detailed Planning Case

EHV Voltages (500 kV)

1.20 1.20
0.50 0.50
0. 10.0
Time( sec ) . . .
14231 WESTWNGW 230.0 0 0.0 1 1 o 0.0 1 1 1.2000
14221 Q 0.0 1 1 0 0.0 1 1 1.2000
14?\93 CAS(%RAPS 23(29 q Qf% 1 1 0 Q [ 1 1 I?g?g
123 3 B e 11 g g8 i i i:z%p
Rotor Angles Frequencies (500 kV
120.00 g 60.50_- - o4 ( )
]/\
\ipANe
AN
-120.00 59.50
10.0
Time( sec ) . Time( sec ) .
ang 14903 CHOLLA4 22.0 C 0.0 1 .Sl a fbus 14001 0 0.0 i [} 60.
ang 14914 FONGN4CC 22 0 4] 0.0 1 59.5000 a fbus 14003 0 0.0 1 1 805
e sl ol e o 281 8000 5 fhae dooas 2 PSR B0
w5 leer  weckas 128 8 86 1 B30002 foum 1300 S 66 1 1 £
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Arizona Voltages (230 kV)

2018 Heavy Summer Detailed Planning Case

EHV Voltages (500 kV)

1.20 1.20
0.50
0.0 10.0 10.0
Time( sec ) . sec ) .
C.5000 a wbus 14231 2300 0 0.0 1 1 FOURCORN 500.0 [+ c.0 1 1 1.2000
0.5000 a vbus 14221 PPAPS W 230.0 Q 0.0 1 1 1.2000 3 NAVAJO 500.0 0 0.0 1] i 12000
0.5000 a vbus 14203 230.0 0 0.0 1 1 1.2000 PALOVRDE 500.0 o 0.0 1 1 1.2000
0.5000 a vbus 14230 VERDE N 230 It} Q 1 | 1.2000 WCCULLAGH 500.0 & 0.4 1 1 1 2000
% C.5000 a vbus 15230 RUDD 230.0 0 0.0 1 1 1.2000 KYRENE 500.0 0 c.0 1 1 1.2000
WESTWING 500.0 0 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV
120.00 € 60.50_- <9 ( )
1/
; e
L
-120.00 59.50
10.0 0.0 10.0
Time( sec ) . Time( sec ) .
120.0000 a ang 14903 CHOLLA4 22.0 o 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 4] 0.0 ] 1 60. 5000
-120.0000 a ang 14914 FCNGN4CC  22.0 [ 0.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 1 60. 5000
-120.0000 a ang 15981 NAVAJG 1 26.0 0 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 605000
120 5000 0 ang 14931 PALGVRDL  24.0 0 o 1 11260000 30 5000 o flwe 26048 MOCULLGH 5600 o 0o 1 1 B0 5000
-120.0000 a ang 14964 13.8 0 0.0 1 1 120. 59.5000 a fbus 15011 (YRENE 500.0 [+] 0.0 1 1 60. 5000
-120.0000 a ang 14967 WPCC5CT2 15.0 0 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 0 0.0 1 ] 605000
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2018 Heavy Summer Detailed Planning Case
L 20 Arizona Voltages (230 kV) L 20 EHV Voltages (500 kV)
B h 4
0.50 0.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
% 0.5000 a vbus 14231 WESTWNGW 230.0 Q 0.0 1 ! 1.2000 % vbus 14001 FOURCORN 500.0 0 0.0 1 1 1.2000
C 14221 300 o] 0.0 1 1 1.2000 vbus 14003 NAVAJO 500.0 0 0.0 1 1 1.2000
0 14203 CASGRAPS o Q 0.0 1 1 1.2000 vbus 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
] F4230 O [ o 1 1 vhus 206048 MCCULLUH 5000 O i 1 1 I 2000
0 15230 C o] 0.0 1 1 1.2000 vbus 15011 KYRENE 50C.0 0 0.0 1 1 1.2000
vbus 14005 WESTWING 500.0 0 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV
120.00 8 60.50_- 1 °d ( )
7, o A A B |
-
-120.00 59.50
10.0 . 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14803 CHOLLA4 22.0 0 0.0 1 1 120.0000 59,5000 a fbus 14001 FOURCORN 500.0 Q 0.0 1 1 60.500
-1 14914 FCNGN4CC 22 .0 0 0.0 I 1 120 0000 56.5000 a fbus 14003 NAVAJO 500.0 9] 0.0 1 1 605000
-120 15981 NAVAJO 1 26.0 ¢} 0.0 1 1 120.0000 59 5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 60. 5000
12 14031 PALOVRINL 24.0 0 O, 1 11200000 59 5000 a fhus 26048 MCCULAGH 300 .6 C 0o i 1 B0 5000
-1 14964 YUCCACT4 13.8 Q 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 0 0.0 [} i 605000
-120.0000 & 14967 WPCCHCT2 15.0 0 0.0 1 1 120 0000 é 59.5000 a fbus 14005 WESTWING 500.0 [ 6.0 1 1 60. 5000
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV) EHV Voltages (500 kV)

Time( sec ) . Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 0.5000 a vbus 1400 IRCORN 51 43 0 0.0 1 1 1.2000
£.5000 a vbus 14221 PPAPS W 230.0 ] 0.0 1 1 2000 0.5000 a vbus 14003 NAVAJO 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14203 CASGRAPS 230.0 0 0.0 1 1 2000 0.5000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
DE000 A vbus 14220 VERDE N 230 ] .0 1 1 2000 5000 a vhus 26048 BOCULLGH 5 £ G 1 1 1.2000
0.5000 a vbus 15230 RUDD 230.0 0 0.0 i 1 .2000 0.5000 a vbus 15011 KYRENE 500.0 o 0.0 1 1 1.2000
0.5000 a vbus i WESTWING 500.0 0 0.0 1 1 1.2000

Rotor Angles Frequencies (500 kV)

o
& | r =1
Rl Tl
ﬁl .
- » 4 £
ﬁky:: %
b -
\_—aful - . }
;
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 o] 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 Q 0.0 1 1 605000
-120 0000 a ang 14914 FCNGNACC  22.0 0 0.0 1 11200000 59 5000 a fbus 14003 NAVAJO 500.0 0 0.0 1 ¥ 605000
-1 0000 a ang 1598t NAVAJO 1 26.0 0 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 60.5000
1200000 a4 ang 1403 DALONRD 24 .0 ¢.0 | 1 20,0000 39 5000 & fhus 26048 MCCULLGH 5000 it oo 1 t GO SO0
-120.0000 a ang 14964 YUCCACT4 13.8 Q 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 0 0.0 1 1 60,5000
-120.0000 a ang 14967 WPCC5CT2  15.0 0 0.0 1 1 120.0000 59 5000 a fbus 14005 WESTWING 500.0 0 0.0 1 1 60. 5000

2018 Heavy Summer AZ Coordinated Case
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV) EHV Voltages (500 kV)

1.20 1.20
™ " [ |
'\ TV e V|
Time( sec ) . Time( sec ) .
14231 WESTWNGW 23C.0 o 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 4] 0.0 1 1 1.2000
14221 PPAPS W 230.0 [ 0.C 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 0 0.0 1 1 2000
14203 ASGRAPS 230 0 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOY 500.0 0 0.0 1 1 .2000
14230 VERDE & 2300 oo 1] 1 1 2600 0.5000 o vbus 26048 MCC S0C. 0 ¢ o )] 1 2000
15230 RuI 23¢.0 o 0.0 1 1 . 0.5000 a vbus 15011 500.0 0 0.0 [} 1 .2000
0.5000 a vbus 14005 WESTWING 500.0 0 0.0 i 1 2000

Rotor Angles Frequencies (500 kV)

120.00 60.50
Ne.
= o TGO
r'a X
A >= o
/\v+ o ‘_}_ ¢
[~ EV2 &
X
ADO-EHDNCE DO
-120.00 59.50 .
0 10.0 0.0 10.0
Time( sec ) . Time{ sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 fbus 14001 CORN Q 0.0 1 1 60. 5000
-120.0000 a ang 14914 FCNGN4CC 22 O ] 0.0 1 1 fous 14003 NAVAJQ 500.0 0 0.0 1 1 60 . 5000
120.0000 a ang 15981 NAVAJO 1 26.0 0 6.0 1 1 fbus. 15021 PALOVRDE 500. C 0.0 1 1 60.5000
126.000G & ang 14031 PALOVRDI 240 4] o 1 1 SEEES fhus 26048 NCCULLGH 5000 9] e 1 i 606000
-120.000C a ang 14964 YU 4 13.8 0 0.0 1 1 . 0000 fbus 15011 KYRENE 500.0 0 0.0 1 1 60. 5000
-120.0000 a ang 14967 WPCC5CTZ2  15.0 a 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 0 0.0 1 1 605000
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV) EHV Voltages (500 kV)

Time( sec ) . Time (. sec ) .
vbus 14231 WESTWNGW 230.0 0 0.0 1 1 0.5000 a vbus 14001 FOURCORN 500.0 0 0.0 1 i 1.2000
vbus 14221 PPAPS 230.0 3 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 0 c.0 1 1 1.2000
vbus 14203 CASGRAPS 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
T o vbus 5230 VERDE 23 O o 1 ! 1. 200 5000 o vbus 26648 MCCULLGH 5000 O o 1 1 12000
vbus 15230 RUDD 230.0 o 0.0 1 1 0.5000 a vbus 15011 KYRENE 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 0 0.0 1 1 1.2000

Rotor Angles Frequencies (500 kV)

120.00 (= =1 =] 60.50
I | = =] L= ] Taall
AV
% =4§?6== ¢
— - 4
ivzﬂ#;‘ ﬂ-éjA
‘\ ade e 4
+ 4 4 $
Time( sec ) . ) Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 4] c.0 1 1 60. 501
-120.0000 a ang 14914 FCNGN4CC  22.0 [ D0.0 1 i 120.000C 59.5000 a fbus 14003 NAVAIOQ 500.0 0 0.0 i 1 605000
-120.0000 a ang 15981 NAVAJO 1 26.0 0 0.0 1 1 120 0000 59.5000 a fbus 15021 PALOVRDE 500.0 4] 0.0 1 1 60.5000
12 R 14031 PALOVRDI 240 o 2.0 ! 11200000 59 4000 a fhas 26048 MCCULLGH 5T0.0 o o 1 | B 500
- 121 a ang 14964 13.8 0 0.0 1 1 120 0000 59 5000 a fbus 15011 KYRENE 500.0 0 0.0 1 1 60. 5000
-120.0000 a ang 14967 WPCCSCT2 15.0 [} 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 0 0.0 1 1 60.5000
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2018 Heavy Summer Detailed Planning Case
1 20 Arizona Voltages (230 kV) | 20 EHV Voltages (500 kV)
ReePrapsclaahitet
0.50 0.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 [+ 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 0 0.0 1 1 . 2000
D 5000 a vbus 14221 PPAPS W 230.0 4] 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 0 0.0 1 1 2000
a vbus 14203 CASGRAPS 230.0 0 0.0 1 1 1.2000 15021 PALOVRDE 500.0 0 0.0 1 1 2000
a vhus 14230 VERDE N 230.0 ) .0 L 1 1.2000 26048 MCCLE 5000 0 & 1 1 2000
% vbus 15230 RUDD 230.C c 0.0 1 1 1.2000 é 15011 KYRENE 500.0 0 0.0 1 1 . 2000
14005 WESTWING 500.0 0o 0.0 1 1 2000
Rotor Angles Frequencies (500 kV)
120.00 r_n‘ A A A A 60.50
£Q =
N T
\/ /\*’ t
)
-120.00 59.50
0 ) 10.0 0.0 10.0
Time( sec ) . Time{ sec ) .
14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 [+ 0.0 1 1 60.5000
14914 FCNGN4CC 22 O o 0.0 1 1t 120.0000 59.5000 a fbus 14003 NAVAJO 500 0 0 0.0 ! i 60. 5000
15981 NAVAJO 1 26.0 0 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 Q 0.0 t 1 60 5000
14931 ALOVRDL  24.0 f G 1 11200600 595000 a4 fhus 26048 MOCULLGH 3006 o (A i) Il B0 BOXE
14864 CCH 13.8 0 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 [+ 0.0 1 1 60.5000
14967 WPCC5CT2  15.0 0 0.¢ 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 [+ 0.0 1 1 60.5000
2018 Heavy Summer AZ Coordinated Case
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2018 Heavy Summer Detailed Planning Case
| 20 Arizona Voltages (230 kV) | 20 EHV Voltages (500 kV)
=L =
'\ = = ) 4 R
i
0.50 0.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
§ vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 é 0.5000 a vbus 14001 FOURCORN 500.0 0 0.0 1 1 1.2000
vbus 14221 PPAPS W 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 [} 0.0 1] 1 1.2000
vbus 14203 CASGRAPS 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
a  vhus 14230 VERGE N 230 ¢ o 0.7 1 ] 2000 5000 a vbus 26048 MCCULLLH 5000 0.6 ] 1 12000
vbus 15230 RUDD 230.0 [+] 0.0 i 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 4] 0.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 0 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV
120.00 € 60.50_ ' o3 ( )
[t — + ¥
q
-120.00 59.50
0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 20.0000 59.5000 a fbus 14001 FOURCORN 500.0 0 0.0 1 1 60. 5000
-120.0000 a ang 14914 FCNGN4CC  22.0 0 0.0 1] 1 120.0000 59.5000 a fbus 14003 NAVAJO 500.0 Q 0.0 1 1 605000
-120.0000 a ang 15981 NAVAJO 1 26.0 o 0.0 1 1 120.0000 59 5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 ] 60.5000
1200007 & g 14931 PALOVRDY 240 il o.0 ] t 1200000 59 8000 »  rbus 26048 MOCHELLGH 400 0 o 0.0 ] 1 B 500
-120.0000 a ang 14964 YUCCACT4 13.8 0 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 [+] 0.0 1 1 60. 5001
-120.0000 a ang 14967 WPCC5CT2  15.0 o 0.0 1 1126 0000 §9.5000 a fbus 14005 WESTWING 500.0 0 0.0 1 1 605000
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
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2018 Heavy Summer Detailed Planning Case
| 20 Arizona Voltages (230 kV) L 20 EHV Voltages (500 kV)
)
m
A
\
0.50 0.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
% 0.5000 a vbus 14231 WESTWNGW 230.0 3 6.0 1 1 é N 500.0 0 0.0 1 1 2000
0.5000 a vbus 14221 PPAPS W 230 0 o 0.0 1 1 1.2000 NAVAJQ 500 0 0 0.0 1 1 2000
0.5000 a vbus 14203 S Q 4] 0.0 1 1 2 PALOVRDE 500.0 0 0.0 1 1 .2000
D.5080 & vbus 1423 e [ o 1 1 120 MCCULLGH 50G.0 4] 0.0 1 1 2000
0.5000 a vbus 15230 .0 [} 6.0 1 1 1.2000 KYRENE 500.0 [+ C.0 1 1 .2000
WESTWING 500.0 o 0.0 1 1 L2000
Rotor Angles Frequencies (500 kV
120.00 8 60.50_ 3 ( V)
v
—1d ;EEE —L3
/\ ~+-— g +\ .
\.—-r
[(- 22
-120.00 : 59.50
0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
mEooEe o B2 9 30 1 1 Bees % 0200 % foa 10 THED N0 9 00 11 &
ang 1598t NAVAJO 1 26.0 0 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 ¢] 0.0 1 1 60. 5000
aoang 14931 PALOVRDI 24 O o oo 1 1200000 59 5000 u fhus 26048 MCCULLGH 500.0 6] ©°.G 1 ] B0 5000
ang 14964 YU 13.8 0 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 500.0 0 0.0 1 1 60. 5
ang 14967 WPCCSCT2 15.0 4] 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 0 0.0 i 1 605000
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 RV) "EHV Voltages (500 kV)

1.20 1.20

==

L C

0.50 3% e % ¢ % 0.50
[a) N
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
vbus 14231 WESTWNGW 230.0 0 0.0 1 1 0.5000 a vbus 14001 FOURCORN 500.0 o] 0.0 1 1 1.2000
vbus 14221 PPAPS W 230.0 [ 0.0 1 1 1.2000 0. 5000 a vbus 14003 NAVAJO 500 .0 k) 0.0 1 1 1.2000
vbus 14203 CASGRAPS 230 .0 0 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
A vbus 14230 VERDF N 230 & ¢ o 1 b 1.2006 L5000 a vbus 26048 MCCLLLGH 500.0 19 o 1 1 12000
é vbus 15230 RUDD 230.0 0 0.0 1 1 1.2000 é D.5000 a vbus 15011 500.0 0 0.0 1 1 1.2000
B 0.5000 a vbus 14005 WESTWING 500.0 o 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV)
120.00 60.50
\
§+’ BN pamn } n
-120.00 59.50
0.0 10.0 . 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 [+ 00 1 1 120.0000 59.5000 a fbus 14001 FOURCORN §00.0 0 0.0 1 1 60.5000
-120.0000 a ang 14914 FCNGNACC 22 .0 o} 0.0 1 b 120.0060 59 5000 a fbus 14003 NAVAJO 500.0 3] 0.0 1 1 60. 5000
-120.0000 a ang 15981 NAVAJO 1 26.0 0 0.0 1 I 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 60.5000
21200000 & gy 14031 PALOVRDY 240 o Q.0 i 11200000 59 3000 2 fbus 26048 MCCULLGH 560.0 o 1] 1 ] 60, 5000
-120.0000 a ang 14964 YUCCACT4 13.8 0 0.0 1 1 120.0000 59.5000 a fbus 15011 500.0 [+] 0.0 1 1 60.5000
-120.0000 a ang 14967 WPCC5CT2  15.0 0 0.0 1 | 120.0000 59.5000 a fbua 14005 WESTWING 500.0 o] 0.0 1 1 60.5000
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV)

EHV Voltages (500 kV)

1.20 1.20
L= |
0.50 0.50
0.0 0.0 .0
Time( sec ) . Time( sec ) .
% 0.5000 a vbus 14231 0 0.0 i 1 vbus 14001 FOURCORN 500.0 0 0.0 1 1
0.5000 a vbus 14221 o 0.0 1 1 vbus 14003 NAVAJO 500.0 0 0.0 1 1
0.5000 a vbus 14203 0 0.0 1 1 vbus 15021 PALOVRDE 500.0 0 0.0 1 1
55000 & vbus 4230 o oo 1 t E wvhus 268048 MOCULLGH 500.0 8 oo 1 1
500C a vbus 15230 o 0.0 1 1 vbus 15011 KYRENE 500.0 0 0.0 1 1
vbus 14005 WESTWING 500 O ) 0.0 1 1
Rotor Angles Frequencies (500 kV
120.00 & 60.50_ °d ( )
/\§7 i
\*/
O3¢5
-120.00 59.50
.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 0 0.0 1 1 59.5000 a fbus 14001 FOURCORN 0 Q 0.0 1 1 . 5000
-120.0000 a ang 14954 FCNGN4CC  22.0 0 c.0 t 1 14003 NAVATO 500.0 0 0.0 1 1 805000
-120 a ang 15981 NAVAJO 1 26 C 0 0.0 1 1 15021 PALOVRDE 5C0.0 0 0.0 1 1 60. 5000
Y ang 14931 PALOVRDY 240 o a0 1 1 26048 MCCULLGH 5000 C (1] ] ] 50 5000
-120 a ang 14964 YUCCACT4 13.8 0 0.0 1 1 15011 KYRENE 50C.0 ] 0.0 1 1 60. 5000
-120.0000 a ang 14967 WPCCBCT2 150 0 0.0 1] 1 Tbus 14005 WESTWING 500.0 0 0.0 1 1 60. 5000
2018 Heavy Summer AZ Coordinated Case
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2018 Heavy Summer Detailed Planning Case
1 20 Arizona Voltages (230 kV) L 20 EHV Voltages (500 kV)
0.50 0.50
0.0 10.0 0.0 10.0
" Time( sec ) . Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 ] 0.0 i 1 0.5000 a vbus 14001 0 0.0 1 1 1.2000
0.5000 a vbus 14221 PPAPS W 230.0 o 0.0 1 ] 1.2000 0. 5000 a vbus 1400 NAVAJO 500.0 0 0.0 1 1 1.2000
0.5000 a vbus 14203 CASGRAPS 230.C 0 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 1.2000
8.5000 a4 vbus 1422G VERDE N 230 O o 0.0 i ] 1,200 £.500% a  vhus 26048 MCCULLGH 5000 O 0.0 1 1 12000
% ©.5000 a vbus 15230 RUDD 230.0 0 0.0 1 1 1.2000 % 0.5 a vbus 15011 KYRENE 500.0 Q C.0 1 1 1.2000
0.5000 a vbus 14005 WESTWING 500.0 0 0.0 ] 1 1.2000
Rotor Angles Frequencies (500 kV
120.00 g 60.50_. 3 ( )
ANV DRy
-120.00 59.50
0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
14903 CHOLLA4 22.0 Q 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 0 0.0 1 1 60. 5000
14914 FCNGN4CC  22.0 0 0.0 1 1120 59.5000 a fbus 14003 NAVAIC 500.0 Q 0.0 1 1 605000
15981 NAVAJO 1 26.0 0 0.0 1 1 120.0000 59.5000 a fbus 15021 PALGVRDE 500. 0 0.0 1 1 60. 5000
1403 PALOVRDL 240 ELt 1 11200500 59 5000 a  fhus 26048 MOCULIGH 5006 4] .0 1 1 B0, 5000
14964 13.8 0 0.0 1 i 120 59 5000 a fbus 15011 KYRENE 500.0 [+ 0.0 1 1 60. 5000
14967 WPCC5CT2  15.0 [ 0.0 1 1120 0000 59.5000 a fbus 14005 WESTWING 500.0 0 0.0 ] 1 805000
2018 Heavy Summer AZ Coordinated Case
Developed from WECC 18hs2a CASE
Updated by SRP,APS,WAPA,SWTC,TEP
Page 1
sm18#13b_330_37_SB_PPE.chf C:\Plot
@ PHX 171-694 (SR-06) APS (04/11/14) JS 133887 318 REV.B
Fri Mar 28 12:08:31 2014




2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV) EHV Voltages (500 kV)

1.20 1.20

Reebraten I

—

Time( sec ) . Time( sec ) .
0.500C a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 0 0.0 1 1 .. 2000
0.5000 a vbus 14221 PPAPS W 230.0 [ 0.0 1 1 1.2000 0.5000 a vbus 14003 NAVAJO 500.0 [+ 0.0 1 1 2000
0 a vbus 14203 CASGRAPS 230.0 0 0.0 1 13 1.2000 05000 a vbus 15021 PALOVRDE 500.0 0 0.0 1 1 2000
05000 a  vbus §423¢ VERDE N 230 £ oo G 1 1 1.2000 3000 a vhus 260648 YECULLGH 500.0 (AR 1 1 2008
0.5000 a vbus 15230 RUDD 230.0 0 0.0 ] ] 1.2000 0.5000 a vbus 15011 KYRENE 500 0 0.0 1 1 .2000
0.5000 a vbus 14005 WESTWING 500.0 o 0.0 1 1 2000
120,00 Rotor Angles 60.50 Frequencies (500 kV)
H !! Ns 1 A ‘ N Wa
a( 7 izfﬁgzikﬂﬁ A
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0C o} 0.0 ] 1 120.0000 59.5000 a ftbus 14001 FOURCORN 500.0 0 0.0 1 i 60. 5000
-120.0000 a ang 14914 FCNGN4CC  22.0 [ 0.0 1] 1 120 0000 59.5000 a fbus 14003 NAVAJO 500 0 0 0.0 1 1 60 500
-120.0000 a ang 15981 NAVAIO 1 26.0 Q 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 o 0.0 1 1 60. 5000
1200000 » g 14931 PALOVRDT 240 ( Q.0 1 I129.00 5% 5000 a  fhus 26048 MCCULLGH 8000 o 0.0 I ] B0 5000
-120.0000 a ang 14964 YUCCACT4 13.8 0 0.0 1 1 120.0000 59.5000 a fbus 15011 KYRENE 5C0.0 [+] 0.0 1 1 60. 500
-120.0000 a ang 14967 WPCC5CT2 15.0 o 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 [+ 0.0 1 1 605000
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2018 Heavy Summer Detailed Planning Case
1 20 Arizona Voltages (230 kV) | 20 EHV Voltages (500 kV)
L\
0.50 0.50
0.0 10.0 0.0 10.0
Time( sec ) . Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 i 1.2000 14001 FOURCORN 500.0 0 0.0 1 1 1.2000
§ 0.5000 a vbus 14221 PPAPS W 230.0 0 0.0 1 1 2000 é 14003 NAVAJO 500.0 o] 0.0 1 t 1.2000
0.5000 a vbus 14203 CASGRAPS 230.0 0 0.0 1 1 1.2000 15021 PALOVRDE 500.0 ] 00 1 1 1.20G0
05000 a4 vbus 14230 VERDE N 230 i 0.0 1 ] 1.2000 26048 MCCULLGH 5000 0 0.0 t 1 12000
0.5000 a vbus 15230 RUDD 230.0 ) 0.0 1 1 1.2000 15011 KYRENE 500. 0 0.0 1 1 1.2000
14005 WESTWING 500 0 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV
120.00 € 60.50_ - =3 ( )
A g
\.',
-120.00 58.50
10 0.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 ) 0.0 1 1 120.0000 59.5000 a fbus 14001 RN 500 0 0.0 1 ] 60. 5000
-120.0000 a ang 14914 ECNGN4CC ™ 22.0 0] 0.0 1 1 120.0000 59.5000 a fbus 14003 IAVAID 500.0 0 0.0 1 1 60. 5000
-120.0000 a ang 15981 NAVAJO 1 26.0 0 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 1 1 805000
1200000 o ang 14031 PALOVRDL 24,0 1] i 1 11200600 59.500C @ fhus 26048 MCCULLGH 500,10 8] (A4 b ] B0.5000
-120. a ang 14964 YUCCACT4 13.8 0 0.0 1 1 120.0000 59,5000 a fbus 15011 KYRENE 500.0 k) 0.0 1 1 60.5000
-120.000C a ang 14967 WPCCSCT2  15.0 0 0.0 1 1 120.0000 59.5000 a fbus 14005 WESTWING 500.0 0 0.0 1 1 605000
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2018 Heavy Summer Detailed Planning Case
| 20 Arizona Voltages (230 kV) L 20 EHV Voltages (500 kV)
i ’
0.50
0.0 10.0 10.0
Time( sec ) .
% 0.5000 a vbus 14231 WESTWNGW 230.0 0 6.0 1 1 1.2000 [+] 0.0 1 1 1.2000
0.5000 a vbus 14221 PPAPS W 230.0 0 0.0 1 1 1.2000 4] 0.0 1 1 1.2000
0.5000 a vbus 14203 CASGRAPS 230.0 0 6.0 1 1 1.2000 0 0.0 1 1 1.2000
03000 A vbus 14230 VERDE N 2300 ¢ o 1 1 1.2000 Y G AR 1 1 12000
0.5000 a vbus 15230 RUDD 230.0 0 0.0 1 1 1.2000 00.0 0 0.0 1 1 1.2000
WESTWING 500.0 0 0.0 1 1 2000
Rotor Angles Frequencies (500 kV
120.00 g 60.50_ 3 ( )
\x ‘/
-120.00 59.50
10.0 0.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 & ang 14903 CHOLLA4 22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 k4] 0.0 1 1 60. 5000
- ang 14914 FCNGN4CC  22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJO 500.0 0 0.0 ] 1 60 5000
- 00C0 ang 15981 NAVAIO I 26.0 [ 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 o 0.0 1 1 60, 5000
g oang 14931 PALOWVRDE 24,0 t o 1 1200006 50 5300 4 fhus 26048 MCCULEGH 5005 o 0.0 1 1 B0 5000
ang 14964 YUCCACT4 13.8 0 0.0 [} 1 120.0000 59,5000 a fbus 15011 KYRENE 500.0 0 0.0 1 1 5000
é ang 14967 WPCCSCT2  15.0 0 0.0 1 1 120.0000 % 59.5000 a fbus 14005 WESTWING 500.C 0 0.0 1 1 60 . 5000
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2018 Heavy Summer Detailed Planning Case

Arizona Voltages (230 kV) EHV Voltages (500 kV)

1.20 1.20
0.50 0.50.
0.0 100 0.0 10.0
Time( sec ) . Time( sec ) .
0.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 0 0.0 1 1 1.2000
C.5000 a vbus 14221 PPAPS % 230.0 0 0.0 1 1 1.2000 0.500C a vbus 14003 NAVAJO 500.0 Q c.0 1 1 2000
C.5000 a vbus 14203 CASGRAPS 230.0 o 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 0 6.0 1 1 2000
053000 a vhus 14230 VERDF % 230 & 1 ] | 200 05000 a  vhbus 26048 MCCULLGH 5060 1 1 2000
@ 0.5000 a vbus 15230 RUDD 230.0 (] 0.0 1 1 1 é 0.5000 a vbus 15011 KYRENE 500.0 0 0.0 1 1 . 2000
0.5000 a vbus 14005 WESTWING 500.0 o 0.0 1 1 . 2000
Rotor Angles Frequencies (500 kV)
120.00 60.50
f* ;
e Z=N
A\ -/ ~+ —
N
/ \h/ g //——4K\\__/j
\\—Z (f:)(:
-120.00 59.50
0.0 10.0 .0 10.0
Time( sec ) . Time( sec ) .
14803 CHOLLA4 22.0 Q 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 [+ 0.0 1 1 60. 500(
14914 FCNGN4CC  22.0 0 0.0 1 1 120.0000 59.5000 a fbus 14003 NAVAJO 500.0 [+ 0.0 1 i 605000
15981 NAVAJO 1 26.0 0 0.0 1 1 126.0000 59.5000 a fbus 15021 PALOVRDE 500.0 4 0.0 1 1 60 . 5000
14931 PALONVRDY 24 © { o0 1 1120 0800 59 5000 a fbus 26048 MCCULLGH 500,10 n.C 1 i B0 5000
14964 ICCACT4 13.8 Q 0.0 1 1 120. 59 5000 a fbus 15011 KYRENE 500.0 0 0.0 1 1 60.5000
14967 WPCCSCT2 15.0 [+ 0.0 1 1 120.0000 g 59 5000 a fbus 14005 WESTWING 500.0 0 0.0 1 1 60 5000
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1.20

Arizona Voltages (230 kV)

2018 Heavy Summer Detailed Planning Case

EHV Voltages (500 kV)

i\

0.50 0.50
0.0 10.0 0.0 10.0
Time({ sec ) . Time( sec ) .
% 0.5000 a vbus 14231 WESTWNGW 230.0 0 0.0 1 1 1.2000 0.5000 a vbus 14001 FOURCORN 500.0 0 0.0 1 1 1.2000
0.5000 a 14221 PPAPS W 230.0 ¢+ 0.0 L L 1.2000 0.5000 vbus 14003 NAVAIO 500.0 4] 0.0 1 1 1.2000
Q 14203 CASGRAPS 230.0 ] 0.0 1 1 1.2000 0.5000 a vbus 15021 PALOVRDE 500.0 Q 0.0 1 1 1.2000
N 14230 N VERDE ¥ 230.0 Q 19 I 1 12000 L5000 a vbus 26048 MCCULLUH 5000 9] O | i 12008
0. 15230 RUDD 230.C 4] 6.0 1 1 1.2000 0.5000 a vbus 15011 KYRENE 500.0 ] 0.0 1 1 1.2000
% 0.5000 a vbus 14005 WESTWING 500.0 0 0.0 1 1 1.2000
Rotor Angles Frequencies (500 kV)
120.00 60.50
A .
* /
a
7 g
+ A
\\///""/
-120.00 59.50
10.0 10.0
Time( sec ) . Time( sec ) .
-120.0000 a ang 14903 CHOLLA4 22.0 C 0.0 1 1 120.0000 59.5000 a fbus 14001 FOURCORN 500.0 Q0 0.0 1 1 60 5000
-120.0000 a ang 14944 FCNGN4CC  22.0 o 0.0 1 1 1200000 59 5000 a fbus 1400 NAVAJO 500.0 4] 0.0 1 1 60. 5000
120.0000 a ang 15981 NAVAJO 1 26.0 Q 0.0 1 1 120.0000 59.5000 a fbus 15021 PALOVRDE 500.0 0 0.0 t 1 605000
1200000 & ang 14931 PALOVRDL  24.0 o I 1 1T 120.0000 A85000 a fhan 26048 MOCULLGH 900 o 0.0 1 I G, 5000
-120.0000 a ang 14964 YUCCACT4 13.8 0 0.0 1 1 120.0000 58.5000 a fbus 15011 X E 500.0 [+] 0.0 1 1 605000
é -120.0000 a ang 14967 WPCC5CTZ 15.0 0 0.0 1 1 120.0000 % 59.5000 a fbus 14005 WESTWING 50C.0 [ 6.0 1 1 60. 5000
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